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| THE RELATION OF THE BEET SUGAR FARM though not much reliance will be placed upon the lat- 
TO THE FACTORY. ter in estimating the strength of the dam. The three 


In view of the widespread attention which is now 
certain to be given to the cultivation of the sugar beet, 
it is well to sound a note of warning with reference to 
one or two elementary facts, the neglect of which may 
bring much loss and disappointment to the well mean- 
ing but misguided husbandman. In the first place it 

‘must be remembered that there are many localities 


=| which are quite unsuited to sugar beet culture, and 


that these may occur within districts which are within 
ithe sugar belt, and are, generally speaking, well 
‘adapted to beet crops. It is therefore desirable that 
the farmer should make several tests in different parts 
of his farm before he commits himself to the hazard of 
‘afall crop. It will not be necessary to plant any con- 
|siderable areas ; small, detached patches will give him 
| sufficient specimens to determine the value and quality 
of the crop. When it has been proved that his land is 
suitable, the next step is to ascertain the cost of deliv- 
ering the beets to the nearest factory, and whether it is 
such as to allow beet farming to be carried on at a profit. 
As there are only a few localities in the United States 
where beet sugar factories exist, it will be necessary to 
erect factories to receive and work up the crops, and it 
is in making the selection of sites that the greatest fore- 


be centrally located with regard to the beet-growing 
district, and at the same time it must, if possible, be 
situated upon a railroad or have connection through its 


own private side tracks. If the enterprise is to compete | 


successfully with others, it should have the various ma- 


|terials of manufacture, such as limestone, fuel and | 


water, within easy reach, and, of course, the nearer the 
factory is to the markets, the larger the net profits 








walls will be strongly braced in the direction of the 
thrust of the water, and the whole interior space will 
be filled to above the water line with carefully rammed 
puddled clay. 

The dam will possess considerable strength on ac- 
count of its arched form and the interior trussing, 
and it will be further reinforced and rendered water- 
tight by two embankments of clay and gravel, which 
will start at the water line and slope away to the bed 
of the river on the river side of the entrance, and on 
the inner side will finish against a fourth wall of sheet 
piling, which will be driven across the entrance about 
30 feet from the toe of the apron. In making a junc- 
tion with the sides of the entrance it has been neces- 
sary to cut into the concrete walls (which are carried 
upon piling), soas to allow the sheet piling of the 
cofferdam to be driven up te a snug connection with 
the sheet piling of the entrance. 

From the above general description, it will be seen 
that in cross section the proposed cofferdam is not un- 
like the familiar earth dam used in reservoir construc- 
tion. When it is completed and the water has been 
pumped out of the dock, a fall examination can be made 


| of the origin and extent of the leak. 
thought and care must be exercised. The factory must 


oOo 
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THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 
BY MARCUS BENJAMIN, PH.D. 

The forty-sixth meeting of the American Association 
for the Advancement of Science was held in Detroit, 
Mich., during the week beginning with August 9. The 
sessions were held in the beautiful building of the Cen- 
tral High School, which oceupies an entire square, 


which will accrue to the farmer from his crop. It will facing Cass Avenue, between Hancock and Warren 
be evident, from the recent description which we gave | Avenues, and it is safe to say that at no recent meeting 


of the process of manufacture, that it requires a plenti- 


| of the association have any such commodious and de- 


ful supply of water, fuel and limestone. If any or all lightfal quarters been assigned to it. The first general 
of these have to be brought from a considerable dis- | session was convened at 10 o’clock in the morning of 
tance, it can be seen that the profits of the undertaking August 9, in the auditorium of the high school, when 


will be seriously reduced. The necessity of rail connec- | 


the association was called to order by Secretary Put- 


tion is further evident when we bear in mind the large| nam, who presented. Dr. Theodore Gill, the senior 


amount of residue in the shape of filtered cossettes. 
This is a valuable feed for cattle, and with reasonable 
transportation afforded it could be disposed of at profit- 
able prices in the outlying country. 

When it has been proved that the soil is suitable, that 





the materials of manufacture are near at hand, and | 


vice-president, who had succeeded to the presidency in 
consequence of the death of Prof. Cope. Dr. Gill de- 
clared the meeting opened and introduced Mr. W J 
MeGee, who, as senior vice-president, would occupy the 
chair, on account of the inability of Dr. Wolcott Gibbs 
to be present. An invocation was made by the Rev. 





that a market can be depended upon, any agricultural | Frank J. Van Antwerp, and appropriate addresses of 
district may lay out its beet farms and build its own | welcome were made by the Hon. William C. Maybury, 
factory with a certain assurance that it will prove a/| Mayor of Detroit, and the Hon. Thomas W. Palmer, 
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mental and liable to modification as the work proceeds. 
In reply to our request for the detailed drawings of 
this work, the Assistant Secretary of the Navy, Mr. 
Theodore Roosevelt, informs us that the department 
| does not wish to publish the drawings of the proposed 
work at the present stage, especially in view of the ex- 
perimental nature of the work, as above referred to. 
Dry dock No. 3, it will be remembered, is the one 
which subsequently to its opening developed a serious 
leak along one side near the entrance, which an ex- 
pCa or by a diver showed to result from injury to 
|the outside apron. The floor and sheet piling at the 
| edge of the apron were found to be broken, and it was 
supposed that the dredge which was used in opening 


.. 106 | the entrance from the East River had struck the apron 
_and injured it sufficiently to allow the entrance of water | 


within the sheet piling. The depth of water (thirty 
feet) and the nature of the repairs rendered it impos- 
sible that the latter should be carried out under water, 


io and accordingly the engineers are making provision 


| for laying bare the bottom of the entrance fora dis- 
| tance of ninety feet back from the caisson gate. This 
| will enable a thorough inspection to be made, not only 


- 88 | of the broken apron but also of the side walls, back of 


the abutments, and of the various walls of wing piling 


iw | which run out transversely to meet the great inclosing 


wall of sheet piling which encircles the whole dock. In 
carrying out this plan the engineers are building a 


Kk. PHOT IRAP?! nee “ing ) ¥ - P 
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| have sufficient strength to hold back the waters of the 
| East River until the investigation and repairs are com- 


ms! pleted. 


The cofferdam consists of three lines of heavy sheet 
| piling, which extend in a curved form clear across the 


about 90 feet from the caisson; 13 feet in front of this 
_ will be another wall, and 18 feet beyond this a third 
wall. The curve will, of course, be convex to the thrust 
of the water, to which it will present an arch effect, 








former United States Senator from Michigan, who aptly 
defined science as ‘‘ the classification of phenomena to 
the end that principles may be established and de- 
elared, from which may be deduced rules of action 
that shall be applicable to particular cases.” 

To these words of welcome Mr McGee made a pleas- 
ing rejoinder, after which formal announcements of 
important matters were presented by the permanent 
secretary and the local secretary. The general session 
then adjourned and the sections assembled for organi- 
zation. This effected, the members separated for 
luncheon, but later in the afternoon gathered again to 
hear the vice-presidential addresses. 

The presiding officer of the section on mathematics 
and astronomy was Prof. Wooster W. Beman, of the 
University of Michigan, Ann Arbor, who spoke on “ A 
Chapter in the History of Mathematics.” This address 
was a sketch of the development of the geometrie treat- 
ment of the imaginary, particularly in the latter part 
of the eighteenth and the first part of the nineteenth 
centuries. The speaker referred, in opening, to the 
fact that the square root of a negative quantity ap- 
peared for the first time in the Stereometria of Heron 
of Alexandria, B. C. 100. From this date the develop- 
ment of the use of the square root applied to a negative 
number was briefly traced through several centuries, 
accompanied by quotations and arguments from the 
various writers who attempted the problem. 

Section B, on physies, was ably presided over by Prof. 
Carl Baras; of Brown University, Providence, R. L., 
whose address was on “ Long Range Temperature and 
Pressure Variables in Physics.” The first part of his 
address contained a history of the various attempts to 
provide suitable apparatus for high temperature meas- 
urement. He then considered the applications of pyro- 
metry, referring at great length to the variation of 
metallic ebullition with pressure. Results aiready at- 
tained show an effect of pressure regularly more marked 
as the normal boiling point is higher. Igneous fusion 
was considered in its relation to pressure and with re- 
gard to the solidity of the earth. The question of heat 
conduction was taken up, and the results deduced by 
various writers as to the age of the earth discussed. 
High pressure measurement was dealt with. Passing 
from this subject, the entropy of liquids was consid- 
ered. This subject of the heat produced by sudden 
compression of liquids is in its infancy, and only a year 
ago were any results of a satisfactory nature obtained. 
The paper ended with « reference to isothermals and 
several kindred subjects, all of them slightly dwelt on. 

The section on chemistry was presided over by Prof. 
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William FP. Mason, of the Rensselaer Polytechnic 
Institute, of Troy, N. Y. He spoke on ‘‘ Expert Testi- 
mony.” He covered the entire ground from the stand- 
point of practical experience, looking at the question 
both through the eyes of the lawyer and the expert, 
giving a compact syllabus, pointing out the province of 
the expert, reviewing errors that he might be subject 
to and suggesting the solution for numerous difficulties. 
His concluding remarks were: “The expert witness 
should be absolutely truthful, of course, that is as- 
sumed; but, beyond that, he should be clear and terse in 
his statements, homely and apt in his illustrations, 
incapable of being led beyond the field in which he is 
truly an expert, and as fearless of legitimate ignorance 
as he is fearful of illegitimate knowledge. Mounting 
the witness stand with these principles as his guide, he 
may be assured of stepping down again with credit to 
himself and to the profession he represents.” 

The subject of the address before the section on 
mechanical science and engineering was on “Applied 
Mechanics.” Prof. John Galbraith, of Toronto, Canada, 
who presided over this section, said, in opening, that 
the subject of dynamics is too often treated as if it 
were a department of applied mathematics rather than 
of mechanical science. While it is necessary that the 
student of dynamics know something of mathematics, 
it is unnecessary that he should be an expert in refined 
mathematical analysis, but he should possess, in some 
degree, the mechanical instinct. The history of dyna- 
mies, from the day when the experiments were carried 
on with but the rudest machinery down to the present 
day, was touched on and the experiments employed 
described. 

In conclusion he said : “‘ The science of dynamics, as 
it is understood at the present day, includes among its 
fundamental principles, in addition to the law of mo- 
tion, the principle of the equivalence of work and 
energy and the principle of the conservation of energy; 
energy being measured, however, only in terms of force 
and displacement, or momentum and velocity. The 
only actions known in dynamics are force and its inte- 
grals, impulse and work. To identify with these all 
the other actions involving the transfer and trans- 
formation of energy, such as the conduction of heat, 
chemical reactions, induction of electric currents, etc., 
forms to-day the severest task of mathematical 
physics.” 

Section E, on geology and geography, was to have 
been presided over by Prof. Israel C. White, of the 
University of West Virginia, but, owing to his attend- 
ance on the International Geological Congress, held 
this summer in St. Petersburg, he was not present, and 
Prof. E. W. Claypole was named by the council to fill 
his place. Prof. White's address was on *‘ The Pittsburg 
Coal Bed,” but it was not read at the time appointed, 
owing to some difficulty in regard to the receipt of the 
manuscript. 

Dr. Leland O. Howard, of the Department of Agri- 
culture, Washington, D. C., presided over the section 
on zoology, having been appointed to that place by the 
council at its meeting in the spring, when the death of 
Dr. G. Brown Goode was made known to that body. 
The subject of Dr. Howard's address was “The Spread 
of Species, by the Agency of Man, with’ Special Refer- 
ence to Insects.” He showed that natural spread was 
for centuries the rule, but that with the improvement 
of commercial intercourse between nations the agency 
of man has become predomfinating. He spoke of the 
intentional introduction of useful plants from foreign 
countries and of the occasional introduction of flower- 
ing species which escaped from cultivation and became 
weeds. The intentional introduction of wild animals 
has generally been disastrous... He instanced the intro- 
duction of the English sparrow, of the Indian mon- 
goose into Jamaica, of the flying foxes from Australia 
into California, of the gypsy moth from Europe into 
North America. Accidental introductions have been 
more powerful in extending the range of species and in 
changing the character of the plants and animals of 
given regions than intentional introductions. The era 
of accidental importations began with the beginning 
of commerce and has grown with the growth of com- 
meree. The vast extensions of international trade of 
recent years, every improvement in rapidity of travel 
and in safety of carriage of goods of all kinds have in- 
creased the ‘opportunities of accidental introductions, 
until at the present time there is hardly a civilized 
country which has not firmly established and flourish- 
ing within its territory hundreds of species of animals 
and plants of foreign origin, the time and means of in- 
troduction of many of which cannot be exactly traced, 
while of others even the original home cannot be as- 
certained, so widespread has their distribution become. 

Mr. W J McGee, of the Bureau of Ethnology, was the 
presiding officer of the seetion on anthropology. He 
spoke on “ The Science of Humanity.” Taking up the 
domain of anthropology, he showed that the study of 
man began with wounds and diseases, and grew into 
surgery and medicine. Then were developed pbysi- 
ology, pathology, ete.—sciences relating to the human 
body, which may be combined under the term soma- 
tology ; then ethnology, the science of races and peo- 
ples, and finally psychology. All of these sciences re- 
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late to man considered as an organism, to his animal |can Chemical Society and the Geological Society of 
side. But there are other branches dealing with man | America, the mention of papers before the sections on 
as a sentient, volitient and intelligent being, such as | chemistry and geology was large and they were o: more 
esthetology, the science of the activities of mankind | than common interest and value. The presence, also, of 
which are of a pleasurable character; technology, the | a number of foreign scientists who came to attend the 
study of the occupations and industries of man ; soci- | meeting this week in Toronto of the British Association 
ology, which deals with the relations of men to men | gave an additional distinction to the Detroit meeting. 

collectively ; philology, the science of language and| Two joint sessions deserve a word. On Wednesday 
literature and of all human expression ; sophiology, or | afternoon the section on geology met with that on 
the science of the essentially intellectual activities | anthropology, when papers were read discussing the 
which form the motive and burden of expression, and | possibility of the existence of preglacial man. The 
their products comprise beliefs, opinions, knowledge, | recent excavations in the Trenton gravel, accompanied 
wisdom. by certain finds, had led the anthropologists to believe 

Arguing in this manner, he urged a closer study of | that possibly man could have existed in America prior 
the different branches of anthropology and claimed | tothe glacial period. In several papers they presented 
that in the near future its established subdivisions | their interpretations of their discoveries, but the geol- 
would be universal, thus affording an increasing knowl-| ogists were unwilling to coneede the assumptions 
edge of humanity. claimed, and, although admitting that the geological 

The section on botany was presided over by Prof. | horizon was not positively determined, still it could not 
George F. Atkins, of Cornell University, Ithaca, N. Y.| be claimed as yet that evidences of pregiacia! man 
His address was on “ Experimental Morphology.” It| had been found in any geological formation that was 
was highly technical, and treated of certain special | beyond dispute of preglacial origin. 
phases of morphology. Indeed, it was rather devoted| The other joint session was that of the sections on 
to a summary of experimental morphology as ap-|zoology and botany, before which Prof. Henry F. 
plied to the interpretation of the modes of pro-| Osborn, of Columbia University, presented his paper 
gress followed by organs in attaining their morpho-|on ‘ Modifications and Variations and the Limits of 
logie individuality, in the tracing of homologies in| Organic Selection,” in which the present ideas of the 
the relation of members associated by antagonistic | Neo-Lamarckian school of the development theory were 
or correlative forces, the dependence of diversity of | fully preseuted. Insomuch as this school flourishes 
function in homologous members in external and inter- | most strongly in this country, its adherents had no 
nal forces, as well as the course which determines the | difficulty in sustaining their grounds against their 
character of certain paternal or maternal structures. | English confreres, who were represented by Prof. E. B. 
His treatment of the subject was by the citing of nu-| Poulton, of Oxford University. 
merous illustrations gathered from recent botanical! It was admitted on all sides that, notwithstanding 
literature. the comparatively small number of members of the 

One of the most interesting addresses was by Richard | association present at the Detroit meeting, the papers 
T. Colburn, vice president of the section on social| were of uncommon value, and, therefore, the meeting 
and economic science, who spoke on “ Improvident | was a completely successful one. 

Civilization.” He described at great length the history; Besides the usual minor excursions of the different 
and devastating effects of war, and also such subjects | sections to points of interest to botanists, geologists, 
as pernicious competition, spendthrift luxury, the | chemists and others, the special excursion of the meet- 
blight of parasitism, and the role of superstition. The | ing, complimentary to the association by the citizens 
effect of improvident civilization on humanity wasillus-|of Detroit, was made on Saturday, August i4, to 
trated by the following description of the coming man. | Ste. Claire Flats. This trip enabled the members to 
He said: “The coming man will be a_ big-headed, | view the character and extent of the river front of the 
small-bodied, puny-limbed, bald, toothless, spectacled, | city of Detroit, and also gave a comprehensive view of 
and toeless creature subsisting on concentrated foods. | the magnitude of the shipping of the great lakes pass- 
The fate of that people where teeth and eyes decay and | ing through this strait. This exeursion carried the 
dentists and opticians flourish is not at all conjectural, | members of the association through the United States 
It concerns the student of physiology and sociology | Ship Canal in Lake Ste. Claire Flats, and through 
alike to ascertain what causes are at work impairing | the many islets which have been reclaimed from the 
the digestive organs, the teeth and eyes of civilized | shallows of that body of water. 

peoples, and in what respects the as yet uncivilized| The American Association came into existence in 
have a manifest advantage.” Boston, in 1848, and, in consequence, the scientific 

This completes the addresses delivered by the vice-| institutions and prominent citizens of that city ex- 
presidents, and they served as it were to whet the ap- | tended to the association a hearty invitation to meet 
petite of the hungry scientists for the presidential ad- lin Boston in 1898. This offer was accepted by the 
dress that followed in the evening. | association, and it is proposed by the association to 

No naturalist of modern time has achieved a greater | celebrate its fiftieth anniversary by a jubilee meeting, 
reputation than Edward D. Cope, and it was fortunate | at which the addresses will take the forms of reviews 
for the association that Cope’s fellow student and close | of the progress of the sciences in America during the 
friend during his scientific career should have been | past fifty years; so that the memorial volame for 1898 
the senior vice-president on this occasion. It was emi-| will be the finest summary of American science in all 
nently fitting, therefore, that Dr. Gill should present | its branches ever presented to the public. For this 
as a tetiring address a memorial sketch of his friend. | reason it is believed that the Boston jubilee meeting 
This address is being published in full in our SuPPLE- will be the greatest scientific gathering ever held 
MENT, but space must be found for two paragraphs. | in the history of the association. 

** Prof. Cope,” said Gill, *‘was one of the greatest| The officers chosen for this meeting were: Prof 
naturalists our country has ever brought forth. From | Frederic W. Putnam, of Harvard University, president. 
his early years he was an ardent devotee to the science| Vice-presidents.—Mathematies and astronomy, Ed- 
of zoology and kindred branches. When but twenty | ward E. Barnard, Yerkes Observatory, University of 
years of age he prepared and published material on | Chicago, Chicago, Ill.; physics, Frank P. Whitman, 
this subject which might well be worthy of a man of | Adelbert College, Cleveland, Ohio; chemistry, Edgar 
more mature years.” Passing over the history of his | F. Smith, University of Pennsyivania, Philadelphia, 
life with its more than ordinary struggles and vicissi- | Pa.; mechanical science and engineering, M. E. Cooley, 
tudes, together with an analytical account of his many | University of Michigan, Ann Arbor, Mich.; geology and 
contributions to his chosen work, Dr. Gill closed with | geography, H. L. Fairchild, Rochester University ; 
the following : zoology, A. 8. Packard, Brown University, Providence, 

‘“* Prof. Cope found his life’s study an art and left ita | R. I; botany, W. F. Fariow, Harvard University, 
science. Cambridge, Mass.; anthropology, J. MeKeen Cattell, 

“ The subject which was to him the most interesting Columbia University, New York City; economic science 
was the study of evolution and the origin of species. ' and statisties, Archibalki Blue, director of Bureau of 
He was not satisfied with Darwin’s theories. He be-| Mines, Toronto, Canada. 
lieved that the peculiar habits of an animal, influ-| Permanent secretary, L. G. Howard, Department of 
enced by environments or conditions, would make felt | Agriculture, Washington, D. C.; general secretary, D. 
its effect in future progeny. His ideas were original, |S. Kellicott, Ohio State University, Columbus, 0.; 
but perhaps not entirely logical. For instance, he be- | secretary of the council, Frederick Bedell, Corne!l Uni- 
lieved that the human arms were not developed in ac-| versity, Ithaca, N. Y.; treasurer, R. 8. Woodward, 
cordance with the growth of the skull. I believe that | Columbia University, New York City 
in reality he should have said that the lower limbs| Secretaries of the Sections. —Mathematices and as- 
were lengthened. This is proved by comparison with |tronomy, Alexander Ziwet, University of Michigan, 
the form of a child. Ann Arbor, Mich.; physies, E. B. Rosa, Wesleyan Uni- 

“ He certainly was a man as wonderful as Huxley | versity ; chemistry, Charles Baskerville, University of 
and Cuvier.” North Carolina, Chapel Hill, N. C.; mechanical science 

Dr. Gill’s address was followed by the reception given and engineering, William S. Aldrich, University of 
to the members of the association by the citizens of | West Virginia, Morgantown, W. Va.; geology and 
Detroit. |geography, Warren Upham, St. Paul, Minn.; zoology, 

During the days that followed much good work was C. W. Stiles, Department of Agriculture, Washington, 
done by the individual sections,and any attempt to D. C.; botany, Erwin F. Smith, Department of Agri- 
select for mention papers that were read is practically culture, Washington, D. C.; anthropology, M. H 
impossible. It is sufficient to say that, owing to the Saville, American Museum of Natural History, New 
presence of a large number of chemists and geologists, York City; economic science and statistics, Marcus 




















on account of the simultaneous meeting of the Ameri- Benjamin, U. 8. National Museum, Washington, D. C. 
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A SIMPLE WUT LOCK. 

According to the improvement represented in the ac- 
compan ying illustration, a yoke is adapted for conven- 
jent connection with the bolt and nut in such manner 
as to positively prevent both from turning. The im- 
provement bas been patented by John H. Hartman, 
and correspondence in relation thereto should be ad- 
dressed to Frank Fisher, Germantown, N. Y. Fig. 1 
shows the application of the lock, Fig. 2 being a view in 
section. In the threaded end of the bolt is a longitud- 
inal recess of square or polygonal cross section, and in 
opposite sides of the outer face of the nut are inclined 
guideways connected with recesses of sufficient size to 





LARTMAN’S NUT LOCK. 


just receive heads which form the two termina! portions 
of the yoke. The latter has a central tongue, of cross 
sectional shape corresponding to the recess in the end of 
the bolt, and when the tongue is entered in the recess, 
and the yoke is pushed forward in the guideways of 
the nut, both bolt and nut are locked so that the nut 
cannot turn on the bolt or the bolt turn in the nut. 
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AN IMPROVED BALANCED SLIDE VALVE. 
The accompanying illustration represents a valve of 


, , | 
simple and durable construction designed to permit a 


quick admission and exit of the steam to and from the 


the valve or button in the balance plate, and all danger 
of blowing off the steam chest or cylinder heads being 
thus prevented, while the slide valve is so equally 
balanced that the only force necessary to operate it is 
that required to move the weight of the valve, and 
overcome the slight friction caused by its weight and 
the pressure of the face plate on top of it. 
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O14 Age Pensions in Germany. 

An English Foreign Office paper just issued contains 
a report on the insurance in Germany against accidents 
and in case of old age and infirmity. The accident 
business is in the hands of trade associations, govern- 
ment insurance establishments, and insurance estab- 
lishments of 13 building trade associations. The 112 
trade associations are divided into 64 industrial and 
48 agricultural, and the number of persons insured 
in 1895 was 17,698,633, subdivided thus: Industry, 5,409,- 
218; agriculture, 12,289,415. Fishermen, domestic ser- 
vants, and all persons carrying on small industries alone 
or employing a few apprentices are excluded from the 
operation of the act. The government insurance 
establishments insure government employes in the 
naval, military, postal, railway, transport, forest, and 
building services, to the number of 690,835. 

The year 1895 was the fifth since the institution of 
the new system of old age and infirmity insurance. 
The total sums paid were £419,000 to the infirm and 
£781,500 on account of old age. The total expenditure 
was about £1,866,000. The receipts from subscriptions 
from laborers, rent, etc., amounted to £5,337,000. The 
accumulated fund was thus raised to £19,088,000. The 
expenses of administration were about five per cent 
of the total receipts. The increase in periodical sub- 
scriptions shows how popular the system is becoming. 

The average weekly subscription per person subscrib- 
ing amounted to about 24¢d. The average old age 
pension was £3 13s. per annum, and of an infirmity 
pension £3 3s., without counting the subsidy from the 
state of £2 10s. The sum above mentioned, £19,038,000, 
bore interest in 1895 at the rate of 3°58 per cent against 
3°67 per cent in 1891. The disbursements of the em- 
pire under the act of 1889 were in 1895-96 £846,659, and 
the amount allowed in the budget was £765,625. The 
amount allowed in the estimates for 1897-98 is £1,065,000. 
In July, 1896, the number of pensions was 341,973. 
According to the estimates of 1897-98, the number of 
pensions which lapse is about 11 per cent of the total 





cylinder, at the same time facilitating a quick exhaust. 
It has been patented by Isaac C. Griffith, of Vicksburg, 
Miss. Fig. 1 represents a sectional side elevation of the 
improvemont, and Fig. 2 shows a transverse section. 
On the top of the slide valve, adapted to open and 
close the ports at the ends of the cylinder, rests a face 
plate forming part of a balance plate supported by 
bolts or other suitable means from the cover of the 
steam chest, there being between the two plates a suit 
able packing to prevent leakage of steam, and the 
packing being so placed as not to be in contact with a 
rubbing surface. The slide valve ports register at 
their upper ends: with relief ports in the face plate 
leading to channels in the balance plate, there being 
over the inner ends of such channels a valve or but- 
ton adapted to open these channels to the steam 
chest when back pressure comes from the cylinder. 
The sides of the relief ports fit into channels in the 
under side of the balance plate, where a packing is ar- 
ranged around the sides and ends of the ports, the ar- 





GRIFFITH’S BALANCED SLIDE VALVE. 


rangement being such that the slide valve is in contact 
at its top surface with the under side of the face plate 
and not with the packings interposed between the face 
plate and the balance plate. The packing is preferably 
of an indestructible and expansive material, such as 
asbestos, and gives sufficiently to firmly hold the face 
plate at all times in frictional contact with the slide 
valve, and a metal flange may be made integral with 
the face plate, fitting in recesses in the balance plate, 
in which is the asbestos. The steam when compressed 
in the cylinder to more than boiler pressure will readily 


number, inclusive of the new pensions granted in the 
year, the number of which is estimated at about 84,000. 
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Disease Germs in Solls, 

It has been observed in France that, in localities 
where,animals are interred which have died of charbon, 
the germs of this infectious malady persist in the soils 
for many years, and that, especially when cereal crops 
are cultivated upon such soils, there is great danger 
of contaminating healthy cattle with the same disease. 
In one case it was observed that many sheep which 
were pastured in a field in which, two years before, a 
single animal which had died of charbon was buried 
were infected with the disease and died. In like 
manner, it is entirely probable that the germs of hog 
cholera may be preserved in the soil for many years, 
to finally again be brought into an activity which may 
prove most disastrous for the owners of swine. Every 
effort should be made by agronomists to avoid infect- 
ing the soil by carcasses which are dead from any 
zymotic disease. 

Cremation is the only safe method of disposing of 
such infected carcasses. The investigations of scien- 
tists have shown that there are many diseases of an in- 
fectious nature due to these germs, and that these 
gerias may preserve their vitality in the soil. Among 
others may be mentioned yellow fever and tetanus, and 
the microbe producing the bubonic plague, which 
retains its vitality in the soil, and thus escapes entire 
eradication. 

For the reasons given above, the agronomist, who 
also has at heart the health and welfare of man and 
beast, ean hardly look with favor upon any of the 
plans whieh have been proposed for the use of sewage 
from large cities for irrigation purposes. There is 
scarcely a time in any large city when some infectious 
disease due to the activity of germs does not exist, 
and the sewage is liable at all times to be contaminated 
therewith.—H. W. Wiley, in Jour. Frank. Inst. 
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**Perpetual Motion,” 

In this week’s issue of the SCIENTIFIC AMERICAN 
SUPPLEMENT we commence the publication of a series 
of articles under the above title which were originally 
published in the ScreENTIFIC AMERICAN in the latter 
part of 1870 and early in 1871. The articles are fully 
illustrated and many of the devices described are ex- 
tremely curious, while some of the quaint ideas ad- 
vanced by early investigators, although they may fre- 
quently evoke a smile, may yet find a parallel in 
schemes not infrequently brought forward at the pres 
ent day. The publication will be continued through 
several numbers of the SUPPLEMENT, and will doubt- 





flow baek into the steam chest, the steam then lifting 





less prove especially interesting to many inventors. 
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AN IMPROVED HORSESHOE PAD. 

The illustration represents a pad which extends over 
the entire bottom of the foot,and which is especially 
designed to ease the heel of the horse, preventing also 
slipping on smooth roads, the balling of snow under 
the foot, and injury to the foot by sharp objects. The 
improvement has been patented by Horace W. Billing- 
ton, of No. 565 Jersey Avenue, Jersey City, N. J. 
Fig. 1 is a bottom view of the pad with shoe attached 
and Fig. 2 represents a central lengthwise section. A 
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BILLINGTON’S HORSESHOE PAD. 


sole, preferably of leather, is shaped to cover the entire 
foot, and on the heel section of the so’e is secured a 
eushion bearing block, over a forward extension of 
which is a protection plate, preferably of metal, the 
plate being secured to the sole and cushion block by 
rivets. A tie plate is located on the upper face of the sole 
at each side of its center, and these plates serve as 
anchorages for tie rods carried forward through the 
body of the cushion bearing block, and terminating in 
eyes through which are passed rivets, which also assist 
in connecting the cushion block, protection plate, and 
sole. The shoe used with this pad is shorter than the 
ordinary shoe, and its toe extends upward beyond the 
sole, a portion of which is cut away for such purpose, 
the shoe being nailed to the foot in the ordinary way, 
and the nails also serving to hold the several parts of 
the pad, together with the shoe, firmly on the foot. 
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A NON-REFILLABLE BOTTLE. 

A bottle which may not a second time be used or 
disposed of as an original package, after having 
once been opened, is represented in the accompany- 
ing illustration, and has been patented by Charles 
R. Gibson, of Woodsville, N. H. Fig. 1 shows in per- 
spective the neck of a bottle having the improve- 
ment, Fig. 2 being a sectional view. The neck is made 
with an outwardly bowed section forming an exterior 
rib of quite thin glass, permitting the portion above 
to be readily broken off at this point. Above the 
rib the inner wall of the neck is beveled, and at the 
mouth is a flange forming a recess in which is seat- 
ed the cap of a locking yoke of spring material, the 
opposite foot sections of the yoke having, respect- 








GIBSON’S NON-REFILLABLE BOTTLE. 


ively, a pawl and ratchet. The bottle having been 
filled, a cork is placed in its neck below the frangi- 
ble rib, and a second cork, fitted in the top of the 
locking yoke, is foreed downward into the upper sec- 
tion of the neck of the bottle, when the side mem- 
bers of the yoke expand, and, by their pawl and 
ratchet engagement, prevent the removal of the yoke 
and its cork except by breaking off the upper por- 
tion of the neck. In seating the locking yoke with 
its cork in the neck of the bottle, a rubber gasket is 
preferably placed in the flange or recess between the 
cap of the yoke and the top of the neck of the bottle, 
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HAYWARD AUGUSTUS HARVEY. 

Hayward Augustus Harvey was born at Jamestown, 
N. Y., January 17, 1824. 

He was the son of Gen. Thomas W. Harvey and Me- 
linda Hayward, who had moved from Wardsboro, Vt., 
to Jamestown in 1814, 

The line runs back through Rufus, Jonathan, Wil- 
liam and Thomas to William Harvey, the emigrant, 
who was one of the early settlers in the Massachusetts 
Bay colony. 

The father of the subject of our sketch was a skilled 
mechanic, who went to Jamestown under contract to 
set up the machinery for a cotton factory. This enter- 
prise fell through, and he remained as the 
village blacksmith. 





manufacture and sell the product of the “ rolled screw ” 
machinery, which was the most notable of his inven- 
tions during this period. Instead of the thread being 
cut into the wire, it was partly rolled into and partly 
pressed out from the surface of the blank by a cold 
forging process. These screws have a sharp central 
point, which, with the large thread and the small neck, 
make the entrance into the wood easy. This company 
was later merged into the Harvey Serew and Bolt 
Company. 

One variety of these screws had two knobs on the 
surface of the head instead of a nick. The ordinary 
tapering screw and the gimlet pointed screw were also 








“The smith, a mighty man was he,” indeed, 
for he measured 6 feet 3 inches in his stockings, 
and weighed 280 pounds. During the time he 
lived in Jamestown he, with his brother Charles, 
built most of the machinery used in the facto- 
ries that were started in that enterprising town. 

Gen. Harvey was a brigadier-general in the 
New York militia, and he was an inventor of 
great fecundity. His inventions include many 
mechanisms now in general use. He was pio- 
neer in automatic pin machinery and screw 
machinery, into which he introduced the tog- 
gle joint and the cam movement. He was the 
inventor of the gimlet pointed screw. He was, 
perhaps, the first to depart from the old blister 
or cement process and to introduce the manu- 
facture of crucible steel. 

In 1842 he ran all the machinery in his ma- 
chine shop by a magneto-electric engine. As 
early as 1841 he remarked to the late Dr. Hazel- 
tine, at that time an inmate of his family: ‘If 
you live to the ordinary age of man, you will see 
electricity the great motor power of the world.” 

He was one of the founders and at one time 
president of the American Institute. 

In 1833 he moved to Ramapo, and in 1836 to 
Poughkeepsie. His family moved with him, 
and here his son Hayward was educated, at- 
tending school in the academy, and later in the 
academy at New Paltz, N. Y. From this school 
he went to his father’s factory, at Poughkeep- 
sie, where he learned draughting and vari- 
ous branches of mechanical engineering. 

The Poughkeepsie Screw Manufacturing 
Company was organized in 1836. Gen. Harvey was 
one of the incorporators, aud the plant was based upon 
his inventions. These were patented in 1846. The 
product was the gimlet pointed screw. 

In 1844 the New York Screw Company was organized, 
with Gen. Harvey as president. Hayward A. Har- 
vey was appointed the draughtsman. The English 
patent officials of that day pronounced his drawings to 
be the best that they had received from America. 

in 1849 the Somerville, N. J., company was reorgan- 
ized as the Union Screw Company, and young Har- 
vey took charge of the wire mill. In 1851 he went into 
the wire business in New York, but was burned out 
within a year. In 1852 he entered the Harvey Steel 
and Iron Company, of which his father was president, 
and whose works were established at Mott Haven. 
They also hada small company at Canaan,Conn., called 
the Wangum Iron Company, which was devoted largely 
to experimental studies in the metallurgy 
of iron and steel. 

The death of Gen. Harvey, in 1854, 
turned Hayward’s attention from the 
study of these subjects, and he devoted 
himself for the next thirty years to in- 
venting and improving automatic ma- 
chinery. During these years he was at 
times closely connected with the Ameri- 
can Screw Company, of Providence. 

His first invention was the corrugated 
blind staple, which was invented when 
he was eighteen years old and is in uni- 
versal use at the present time. 

In 1865 he founded the Continental 
Serew Company, of Jersey City, which 
became the owner of his first patents on 
serew machinery, covering the entire pro- 
cess of wood screw making. This com- 
pany after a short time was bought out 
by the American Screw Company. 

From 1870 to 1890 he was constantly at 
work designing new machinery for mak- 
ing screws, bolts, wire nails, washers, spiral springs, 
and many similar articles. 

In 1875 the Harvey Manufacturing Company was 
formed with Mr. Harvey’s new track bolts as its product. 
In his first bolt, the thread on the bolt was formed with 
& varying pitch, and the thread of the nut with a uni- 
form pitch, or vice versa. The nut is locked by the up- 
setting of the threads. There were several varieties of 
these bolts. They were favorably received by the rail- 
roads and are widely used. The Kansas City Bolt and 
Nut Company now make bolts of Mr. Harvey's inven- 
tion. 

In 1881 the Harvey Screw Company was formed to 
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BOLT WITH VARYING PITCH. 


COLD ROLLED SCREWS. 








HAYWARD AUGUSTUS HARVEY. 


made on these machines. These inventions revolution- 
ized the art of screw making and about 1886 became 
the property of the American Screw Company, of 
Providence, and of the Nettlefolds, of England. 

Notwithstanding the efficiency of the “ grip” bolt, 
many engineers demanded a washer or nut lock. To 
meet this demand Mr. Harvey invented the “ ribbed 
spiral” washer, which was manufactured by the 
National Lock Washer Company. Within six months 
after formation this company was paying substantial 
dividends, and has remained a handsomely paying 
property up to the present time. 

In 1891 the American Washer and Manufacturing 
Company was formed to manufacture other products 
of his inventive skill, viz., washers and spikes, but 
they have confined their attention to the “* Harvey 
ribbed” and the “‘ coil” washers. 





These washers have been widely adopted by many 





railroads and in many comparative tests have always 
been found among the best. 

While experimenting with bolts and nuts, Mr. Har- 
vey conceived the idea of making a bolt and nut of 
east iron, with threads partially impressed on them in 
the mould, and then of hardening or “steelifying” 
the surface of the threads of the bolts and nuts so as 
to give them the necessary hardness. 

The experiment was a failure, but the character of 
the product indicated that he had made a discovery in 
the metallurgy of steel. Experiments following this 
indication resulted in the production, from low grade 
Bessemer steel, of steel capable of taking the finest 
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SPRING WASHERS. 


temper. In 1888 patents on this new product and 
process were granted to Mr. Harvey, ard works were 
established in Jersey City, afterward moved to 
Newark. 

Later studies and experiments by Mr. Harvey led to 
the world-famous invention of the Harvey armor 
plate product and process, It is interesting as an _his- 
torical fact that in 1891 the armor makers of England 
and the Continent had for a generation been trying to 
keep pace with the improveinents in the projectile, 
and had fallen farther and farther behind, and that in 
America armor had not been made, although expen- 
sivé plants had been erected for that purpose ; yet on 
the very proving grounds where the arimor 
plates of various foreign armor wakers were 
being tested to determine which should be usec 
for the new American navy, a small piece of 
steel armor lay unnoticed which was to revolu 
tionize the whole art of armor plate making. 

This plate had been treated by Mr. Harvey 
at Newark, on ideas of his own, and was tested 
at Annapolis a few days previous to the com 
petitive test. 

A few weeks later a full sized plate was tested, 
and the United States adopted it as the type of 
armor for the new ships. The European gov 
ernments soon followed, and to-day Harveyized 
armor plate is the recognized siandard of the 
world. 

An intimate business friend has written of 
him as follows: Mr. Harvey lived long enough 
to see the fruits of his labors and to participate 
in the profits. He was emphatically a progres- 
sive man. When his mind was engaged in in 
ventions, it was difficult for him to stop; he 
always saw so much beyond. His processes of 
thought were entirely original. In making his 
inventions he usually declined to be guided by 
the experience of others. The fact that some 
one had done a certain thing in a certain way 
almost always made him reject that way and 
look for a path of his own. He was a singu- 
larly persuasive man, as he must needs be to 
get the attention and the confidence and sup- 
port of prominent capitalists, in which he was 
very successful. Although always a positive 
man, yet it is doubtful whether he left any 
enemies behind him, on account of his sympa- 
thetic and really lovable nature, which made 
warm friends for him among all classes of men. 

Mr. Harvey died at his home in Orange, N. J., on 
August 28, 1898. At the time of his death he was presi 
dent of the Harvey Steel Company and vice-president 
of the American Washer and Manufacturing Company. 

The history of screw making in America would be 
very meager if we should leave out the work of the 
Harveys—father and son. Their ideas were always 
original and far reaching in their influence, and it is 
doubtful whether anywhere screws are made without 
taking advantage of principles discovered and devel- 
oped by them. 

Similarly in the metallurgy of steel their influence 
has been important. Theelder Harvey was a careful 
and brilliant experimenter. His son was trained by 
him, and the great achievements of the younger Harvey 
are the crowning results of many years of experimenta 
tion and thought. 

Mr. Harvey took out seventy-nine pa- 
tents, nearly all in the lines indicated 
above. 
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Coal from China, 

It is rather startling to find that coal 
ean be mined in China and sold in Cali- 
fornia at a profit, says Locomotive Engi- 
neering. Several cargoes of coal from 
China have been imported into Califor- 
nia, and it is reported to be of very good 
quality. 

Those who are familiar with the coal 
market say that within a very few years 
the Chinese coal mines will supply the 
whole market of the Pacific coast, except 
those portions where coal is found. The 
extremely cheap labor of China enables 
the coal to be brought to the surface at 
a very low price. The only obstacle to 
very active competition in this industry 
at present is the want of good transpor- 
tation facilities in China. The exten 
sion of Chinese railways, which has begun very 
actively, is going to exert a very prejudicial effect 
on the coal mining interests of the United States and 
Great Britain. 

~ em 

AccorpINnG to the New York Evening Post, George 
A. Brill, of Poughquag, Dutchess County, who was 
graduated from Cornell University in 1888, recently re- 
ceived a cable dispatch from Li Hung Chang offering 
him a liberal sum to organize and manage a model 
farm in China under the government. He will accept. 
the offer and will soon leave for China to enter upon 
his duties. 
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A SUBURBAN COTTAGE AT BOSTON, MASS. 

Our engraving shows & model suburban cottage which 
bas been erected recently for Mr. William B. Merrill, |Coventry and Birmingham, the standard quality of 
at Newton Center, Boston, Mass. The site is an at-| workmanship is still considered, after so many decades, 
tractive one, at the side of Newton Lake, and this adds ‘the perfection of artistic skill attainable in this line. 
tnuch beauty to the already picturesque design, which | Singular enough, while the test of excellence in a 
is well ornamented by a pleasant porch on either side | watch is that it obtain a Kew certificate, it is stated 
of house. and a chimney which is a feature in itself. |that of the watches that go to Kew 75 per cent are 
The chimney, balustrade at porches, and underpin- | from Coventry ; and while at Kew no watch has yet 
are built of field stone laid up at random in a/| succeeded in obtaining the 100 marks which signify 


Severe Test for Some Watches. 
At the two great centers of the English watch trade, 





ning 
neat wwanner. The exterior framework above is cov-| perfection, Coventry has come nearest, with 92, and 
ered with sheathing paper, and then shingles, and} well maintains this reputation. That this Kew tes: is 


The trimmings and blinds| no light one will be understood from the statement 
are painted bottie green. Roofshingled. Dimensions:| that the watch is tested in every position and its rate 
Front, 45 feet; side, 44 feet, exclusive of porches. | registered, not only per day, but per hour. It is hung 
Height of ceilings 8 feet: first story, 9 feet :| up by its pendant, hang upside down, hung on each 
third. 8 feet. The entrance is through | side, placed dial down and back down, and, finally, is 
' 5 feet square. The main hall is| baked in an oven and frozen in an ice pail. When, 
trimmed with oak. It has a paneled wainscoting, | therefore, it is considered, says the Jewelers’ Review, 
columns between reception room, rising to ceiling, and/| that it makes eighteen thousand vibrations an hour 
forming an areaded effect, and an ornamental stairease' and must not vary a second a week, while a quarter 


stained a mahogany color 


Cellar 
second, 9% feet 


a paneled lobby 
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A SUBURBAN COTTAGE AT BOSTON, MASS 


turn of its two time screws—meaning a millionth of an 


with a broad landing, and bay window thrown out, 
inech—will make a difference of twenty seconds a day, 


giving ample light and ventilation 
The reception room is 
manner. The library is trimmed [also the risk of i: trusting its repair to any but skillful 


eon 
an octagonal projection | hands. 


finish, and in a daint 


“On TAINS 


with oak, and it 
thrown out, and a pleasing nook with seats, and an 


> 





The Proper Care of Umbrellas, 

The Judge Dustin, in speaking of his stay in England, 
dining room is trimmed and finished similar to library. | said : ‘‘ Umbrellas are carried every day, for showers 
and wainscoted | there are liable to occur at any moment.” 

It seems, therefore, that we cannot do better than 


open fireplace trimmed with tiled hearth and facings, 
and hardwood wantel with columns and mirror 








Kitchen and pantries are trimmed 


with whitewood, and are furnished with the usual ne- | 


eessary fixtures complete 
with whitewood, and it contains four bedrooms, large | care to take of an umbrella : 
closets, and two bathroois The bathrooms are| Do not let it dry while opened, as this strains the silk 


‘namel, and are fitted up with por- | and makes holes at the seams. 
ceiain fixtures and exposed nickelplated plumbing. The Do not place it to dry with the handle up. In this 
third floor contains billlard room, one bedroom, and | case the moisture lodges in the center, where the ribs 
meet, causing the silk to decay. 

Never put it in the wardrobe without unrolling it, 


treated with white 


Cemented furnace, laun- 


Bertrand 


trunkroom cellar contains 


dry, and other necessary apartments. Mr 

EK. Taylor, of the firm of 

Stevens, 87 Milk Street, Boston, Mass., architect the misfortune of finding that the continuance of the 
Our engravings were made direct from a photograph | pressure has cut the silk between each rib. 

of the building, taken for the Burnprye| If you are satisfied for the present with your um- 


EDITION SCIENTIFIC 


specially 
AMERICAN. 











treated with china white, dead | the delicacy of its adjustment will be appreciated, as 
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a new one, see that it drips on end with the handle 
down, unless the handle is valuable and easily injured 
by damp. Such an umbrella cannot be cared for ac- 
cording to any fixed rules. 
How Mineral Waters Cure. 

When a patient reaches a mineral water health re- 
sort, he is examined by the resident physician and 
ordered to drink certain quantities of the water at cer- 
tain times during the day ; this is increased from day 
to day until the maximum quantity needed is reached. 
He is ordered to drink one or two glassfuls upon rising, 
‘two or three glasses between breakfast and dinner, 
the same quantity in the afternoon, and a couple of 
glasses before going to bed. The patient is urged 
to take it whether he wants it or not. He may say 
that he is not thirsty, but that makes no difference ; he 
| must take it as amedicine. The quantity is increased 
until we have known thirty glasses per day to be taken. 

A part of the benefit derived is because of the rest 
and change of scene; a part, perhaps, is from the 
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small quantity of the salts and other bases contained 
in these waters (we are not speaking of cathartic or 
chalybeate waters), but the benefit from this souree is 
very slight. The secret of the cure is in the quantity 
of water taken. If the water be pure, free from 
|organiec matter, and taken in sufficient quantity, the 
results will be substantially the same, regardless of 
|the “traces” of lithia and small quantities of sodiam 
chloride and other salts. You can perform these cures 
|at home with the ordinary drinking water, if of good 
quality, if you will require the patient to take it in the 


The second floor is trimmed | follow the directions of an Englishman on the proper | same quantity as at the springs. It is very easy to 


jadd lithia if desired; but you must not lose sight of 
| the fact that the quantity of water (not lithia) taken 
is the important thing. It acts by flooding the kid- 
neys; by washing out the bladder with a copicus, 
bland and dilute urine; by unclogging the liver and 
clearing the brain. The patient feels better from day 
| to day ; he is better. Irritable bladder is relieved, the 





Rand & Taylor, Kendall & | or after a long period of dry weather you may have | kidneys act freely—are “washed out "—and many 


effete substances are carried out with the blood ; this 
clears the way for the liver to act freely and normally, 
for there is an intimate relation between the liver and 


| brella, and are not anxious to be obliged to purchase | kidneys.—Med. World. 
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THE SUN. 

The sun’s right ascension on September 1 is 10 h. 44 
m. 11 s.; and its declination north 8 deg. 1 m. 15 s. 

Its right ascension on September 30 is 12h. 28 m. 
37 s.; and its declination south 3 deg. 5 m. 32 s. 

On September 22, at 2h., the sun enters Libra and 
autumn commences. It will repay the interested 
student of solar phenomena to watch the sun for sun 
spots. A very large group has been visible through 
the early part of July, and this group will doubtless 
appear again by the sun’s rotation early in September. 
Other spots are also likely to make their appearance. 

MERCURY. 

Mercury is evening star during the early part of the 
month. On September 22, at 7 h., it comes into in- 
ferior conjunction with the sun and changes to morn- 
ing star. 

On September 8 Mercury is stationary as evening 
star, and again on September 30 as morning star. 

On September 11 Mereury reaches its greatest helio- 
centric latitude south ; and on September 30 it is at its 
ascending node. 

On September 25, at 9h. 37m., Mereury will be in 
conjunetion with the moon, when the planet will be 
2 deg. 35 m. north of the moon, On September 27, at 
6 b., Mereury will be in conjunction with Jupiter, with 
Mercury 2 deg. 17 m. south of Jupiter. 

The right ascension of Mereury on the first of the 
month is 12h. 16 m. 19 s.; and its declination south 5 
deg. 11 m. 15s. On the last of the month its right as- 
cension is 11 bh. 36m. 52s., and its declination north 
2 deg. 39 m. 22 s. 

VENUS. 

Venus is morning star. On September 11, at 11 h., 
it is at its ascending node. On September 23, at 6 h. 
54m., Venus is in conjunction with the moon, when 
Venus will be 2 deg. 48 m. north of the moon. 

On the first of the month Venus rises at 2h. 15 m., 
and crosses the meridian at9h.27m. A.M. On the 
last of the month Venus rises at 3 h. 12 m., and crosses 
the meridian at 9 h. 50 m. A. M. 

The right ascension of Venus on the fifteenth of the 
month is 9h. 22m. 4 s., and its declination north 15 
deg. 41 m. 4 s. 

MARS. 

Mars is evening star. It will be in conjunction with 
the moon on September 27 at 5 h. 51 m., when Mars 
will be 5 deg. 44 m. north of the moon. On September 
1 Mars crosses the meridian at 1 h. 33 m. and sets at 7 h. 
32m. P. M. On the last of the month Mars crosses the 
meridian at 0 h. 50 m. and sets at 6 h. 20 m. P. M. 

The right ascension of Mars on the fifteenth of the 
month is 12h. 50 m, 27 s., and its declination south 
4 deg. 55 m. 15s. 

JUPITER. 

Jupiter is evening star during the early part of the 
month. On September 13 Jupiter is in conjunction 
with the sun, and after that date will be morning star. 
On September 25, at 7h. 4 m., Jupiter will be in con- 
junction with the moon, when the planet will be 5 deg. 
27 m. north of the moon. The conjunction of Jupiter 
and Mereury on September 27 has been already men- 
tioned in the section on Mercury. Jugiter will be too 
near the sun for observations of its satellites during 
Septem ber. 

On September 1 Jupiter crosses the meridian at 34 
minutes past noon and sets at 6h. 54m. P. M. On the 
last of the month Jupiter rises at 4h. 50 m. A. M. and 
crosses the meridian at 11 h. A, M. 

The right ascension of Jupiter on the fifteenth of the 
month is 11 h. 29 m. 14.8., and its declination north 4 
deg. 27 m. 50 s. 

SATURN. 

Saturn is evening star, and fairly well placed for ob- 
servation as soon as it is dusk. 

Saturn will be in conjunction with the moon on Sep- 
tember 2 at 5 h. 4m., when the planet will be 6 deg. 58 
m. north of the moon. Saturn will be again in con- 
junction with the moon on September 30, at 2 h. 33 m., 
when Saturn wili be 6 deg. 36 m. north of the moon. 

On the first of the month Saturn crosses the meridian 
at 4h. 48 m. and sets at 9 h. 47gn. P. M. On the last 
of the month Saturn crosses the meridian at 3 h. 2 m. 
and sets at 8 h. P. M. 

The right ascension of Saturny@n the fifteenth of the 
month is 15 h. 36m. 33 s., and itedeclination south 17 
deg. 26 m. 38 s. 

URANUS, 

_Uranus is in the southwestern evening sky, in the vi- 
cinity of Saturn and just below that planet. The right 
ascension of Uranus on September 10is 15 h. 38m. 18 * 
and its declination south 18 deg. 58-m. 59 s. 

NEPTUNE 
_ Neptune is in the morning sky. On September 14 it 
's In quadrature with the sun, or ninety degrees west 
thereof. On September 25 Neptune isstationary. The 
right ascension of Neptune on the fifteenth of the month 
is 27m. 48s., and its declination north 21 deg. 52 
Tm. 8. 


Smith Observatory, Geneva, N. ¥., August 17, 1897. 
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Burial Places and Causes of Death of Our 
Presidents. 

1. George Washington died from a cold which 
brought on laryngitis; buried on his estate at Mount 
Vernon, Va. 

2. John Adams died from senile debility ; buried at 
Quincy, Mass. 

3. Thomas Jefferson died from chronic diarrhea ; 
buried on his estate at Monticello, Va. 

4. James Madison died of old age; buried on his 
estate at Montpelier, Va. 

5. James Monroe died of general debility ; buried in 
Marble Cemetery, New York City. 

6. John Quincy Adams died of paralysis, the fatal 
attack overtaking him in the House of Representa- 
tives ; buried at Quincy, Mass. 

7. Andrew Jackson died of consumption and dropsy ; 
buried on his estate, the Hermitage, near Nashville, 
Tenn. 

8. Martin Van Buren died of catarrh of the throat 
and lungs ; buried at Kinderhook, N. Y. 

9. William Henry Harrison died of pleurisy, induced 
by a cold taken on the day of his inauguration ; buried 
near North Bend, Ohio. 

10. John Tyler died from a mysterious disorder like 
a bilious attack ; buried at Richmond, Va. 

11. James K. Polk died from weakness, caused by 
cholera ; buried on his estate in Nashville, Tenn. 

12. Zachary Taylor died from cholera morbus, in- 
duced by improper diet; buried on his estate near 
Louisville, Ky. 

18. Millard Fillmore died from paralysis; buried in 
Forest Hill Cemetery, Buffalo, N. Y. 

14. Franklin Pierce died of inflammation of the 
stomach ; buried at Concord, N. H. 

15. James Buchanan died of rheumatism and gout ; 
buried near Lancaster, Pa. 

16. Abraham Lincoln, assassinated by J. Wilkes 
Booth ; buried at Springfield, Il. 

17. Andrew. Johnson died from paralysis ; buried at 
Greenville, Tenn. 

18. Ulysses S. Grant died from cancer of the throat ; 
buried in Riverside Park, New York City. 

19. Rutherford B. Hayes died from paralysis of the 
heart ; buried at Fremont, Ohio. 

20. James A. Garfield, assassinated by Charles J. 
Guiteau ; buried at Cleveland, Ohio. 

21. Chester A. Arthur died from Bright’s disease : 
buried in Rural Cemetery, Albany, N. Y.—Medical and 
Surgical Reporter. 
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How to Make a Dark HKRoom Lamp. 

Make a boxof half inch wood of sufficient size to 
accommodate a paraffin lamp which you may have, and 
have about one inch all round or more tospare. Fix a 
ledge all round the inside of the box half an inch high 
and half an inch down the box from the openend. Then 
fit a frame on hinges to one side of the box, and so made 
that, when shut, it closes up tight against the ledge, and 
its upper surface is flush with the edges of the box. 
Then on the opposite side of the box attach another 
similar frame, hinged to the edge of the box; so that 
when the first frame is shut down the other frame can 
be. shut over it, fitting flat on the edges of the box. 
The frames are to be made of half inch wood and about 
one inch wide, each side. Then fasten buttons on the 
box to fasten each frame when shut down. 

In the top of the box cut a small hole, and arrange 
a piece of tin over it, so as to let air out, but not light. 
Similarly with about six small half inch holes in a row 
at the back of box, along the bottom. This is all the 
ventilation required. A small hole, say three inches by 
two inches, at one side is useful, if glazed with ruby glass, 
both to see how the lamp is going on and to shed a 
side light over your table, so that you can see where 
your dishes, etc., are. All you have now to do is 
to paste one thickness of canary fabric over the first 
(inner) fraine and two thicknesses of ruby fabric over 
the outer frame. This will give a perfectly safe light 
for isochromatic plates when both frames are shut, 
and if you open the outer frame you havea yellow 
light that is delightful for bromide paper work. Of 
course, the thicknesses of the fabrics depend on the 
brightness of the lamp, but the above are safe witha 
four candle power lamp. 

A shade is a very desirable and yet easily made 
addition. Make one of tin, fastened with a pin at 
each side and a side stay, so that you can fix it in any 
position you like, say very far down at the commence- 
ment of developing, and move it higher and higher as 
it goes on. The shade also aets as a protection to the 
front of the lamp, if it is put away with the shade shut 
right down. It is also a good plan to wax the fabrics 
before pasting them on. It secures them from splashes 
of developer, etc. With a simple arrangement of a 
projecting pin you can regulate the wick from the out- 
side. For. white light, to print bromides or other 
things, you simply open both doors, and take lamp 
out if you wish through the front. 

You can put a reflector in by getting a piece of sheet 
tin and cleaning it well; bend it in a semicircle, push 
it through the front of lamp, and let it go, when it will 
spring out and fit tightly inside the box. A couple of 
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serews through the back of the box makes this a firmer 


job, and you will have to cut a hole in the tin if you 
have a side light as suggested above.—‘‘ Hypop.,” in 
Photographic News. 
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Motor Cycles Break Kecords, 
The race from Paris to Trouville, on August 14, was 
witnessed by a large number of people. There were 
sixty-four starters who left St. Germain at 10 o'clock. 
The conditions were as favorable to speed making as 
the record established three weeks before in the race 
from Paris to Dieppe. The distance of 173 kilometers 
(107 miles) which separated St. Germain from Trouville 
was covered by M. Jannin, upon the Bollée tricycle, in 
three hours and fifty-one minutes. M. Jannin also 
won the Paris-Dieppe race in four hours and thirteen 
minutes. He therefore managed to cover the distance 
of three kilometers longer in twenty-two minutes jess 
time. 
The winner of the raca for carriages was also the win- 
ner of the same event in the Paris-Dieppe contest— 
that is, M. Gilles Hourgieres. Here is an abbreviated 
list of arrivals in the motocycle class : 





Hours, Minutes 

I, Ms conten onscec esses beees ct cesences 3 5i 
eta cibasec cess vccccensreotece 06 4 24 
SE EE HEL ccndeedlets scccce cocvccceceneccesce 4 4x 
Carriage class arrivals were : 

First, M. Gilles Hourgieres ........ ©. -c0.0---s08 4 2 
Second, M. Lemaitre.... .... .. .....5.. sbiearss © 21 
Third, the Comte de Dion... ..........0cccessvees 4 20 
REE eee Serene . 4 M 
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Perfume in Flowers. 

The great leading object in nature in providing nec 
tar and fragrance in flowers is still a subject of dis 
cussion in scientific journals, says The Independent. 
That some flowers are unable to fertilize themselves 
and must have the aid of insects is certain ; and it is 
also certain that in many cases this fertilization is 
accomplished by the insect while on foraging expedi 
tions for the sweets which flowers furnish. But these 
well-ascertained facts cover but a small portion of the 
ground, The fertilization is as often accomplished by 
insects in search of pollen as in search of honey ; but 
it is not contended that pollen is given to flowers in 
order to make them attractive to insects, as is said 
of the sweet secretions. It is believed that nectar 
must be of some direct value to the plant, as well as 
the pollen; and the effort is to find out what is the 
chief office of nectar in the life history of the flower. 
Since thought has been turned in this direction a new 
class of facts is being recorded. In California grows a 
lupine (Lupinus confertus) which often takes exclusive 
possession of large tracts of land. It does not yield 
a particle of nectar. It has bright crimson-violet 
flowers, and these are produced in such abundance 
that the color of the mass may be noted at long dis- 
tances. But it has fragrance. This is so powerful that 
the traveler notes it long before he meets with the 
growing plants. The pollen-coilecting insects visit 
the flowers in great numbers. It is believed that 
cross fertilization can be effected by these pollen-col- 
lecting intruders. At any rate, the fragrance would 
be thrown away if it were provided for the mere sake 
of advertising for insect aid—as the cther numerous 
species of lupine which have no fragrance are as freely 
visited by bees for the sake of the pollen as is this 
species. The cross fertilization is effected as freely 
without fragrance as with it. This point has been made 
before, though with no reference to the philosophical 
questions involved. Fragrant flowers are the excep- 
tion, not the rule. In some families of plants where 
there may be several scores of species only one or two 
are fragrant. This has been especially noted among 
the wild species of violet. But no one has so far 
been able to note the slightest advantage in life eco- 
nomy which the sweet-scented ones possess over the 
odorless ones. 

—-——______@ +@+ =. -- - 
The Meeting of the British Assoclation. 

The first session of the British Association for the 
Advancement of Science was held at Toronto on August 
18, at which time the president elect, Sir John Evans, 
delivered an address. The visitors were welcomed in 
the afternoon at the Horticultural Gardens. Among 
those present were Lord Lister, the retiring president, 
Sir John Evans and Lord Kelvin. The Earl of Aber- 
deen made brief remarks and was followed by Mayor 
Shaw. Lord Lister, Sir John Evans and Lord Kelvin 
responded briefly but appropriately. The address in 
the evening was listened to by an audience of twelve 
hundred. After allusions to the large number of Ameri 
cans present, to the return of the Mayfiower’s log, t 
the death of Prof. Cope, Sir John announced that he 
would undertake no general review of recent scientific 
progress, but would discuss a question belonging to his 
own field of study—archwology. At the close of the 
interesting address, the Governor-General moved a vote 
of thanks, and Lord Kelvin in seconding the motion 
paid a handsome tribute to Sir John Evans, and ex- 
pressed his admiration of Canada’s splendid empire. 
The audience sang ‘God Save the Queen” before dis- 
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DISPOSAL OF THE WASTES OF NEW YORK CITY. 
Among the many operations which may be classed 
under the head of sanitary engineering, or are closely 
allied thereto, the question of the proper disposal of 
city refuse is occupying just now the foremost place. 
Its prominence is due to its vast importance and to the 
fact that it is the latest problem affecting the public 
health and the city revenues that is being attacked on 
thoroughly businesslike and scientific lines. 





Scientific American. 


a distance of about 80 feet. Here the belt passes 
over a pulley and returns to a similar pulley be- 
low the hopper, the material being dropped onto 
an inclined belt elevator which discharges it into 
the top of the furnace. Both belts are provided with 
transverse slats of wood to give them a good hold upon 
the material. Ranged on each side of the belt are a 
number of trained “ pickers,” whose duty it is to turn 
over the heap of rubbish and take out the valuable 
material. Each man has to watch for a particular 





The present article is devoted to the subject of the 


disposal of the third class 


of city wastes, officially 
known as “paper and re- 
fuse.” What this includes 


can best be understood by 
referring to the 
instructions upon the back 


printed 


of the red, diamond-shaped 
eards which Street 
Cleaning Department dis- 


the 


tributes among the house- 
holders to be hung up as a 
signal tbat the “peper and 
refuse” call on 
his next The in- 
structions give a list of a 


wan is to 
round. 


dozen articles which must 
not be placed in either the 
re- 
ceptacle, but are to be tied 
or 


ashes or the garbage 


in bundle 


placed 


& separate 
in old barrels or 
boxes for collection. The 
list articles 
as bottles, rags, old clothes, 
all kinds of paper, shoes, 
leather and rnub- 
The “et 
includes the worn- 


includes such 


carpets, 
ber serap, ete. 
cetera” 
out prodact of almost every 
textile and mechanical 
trade that ministers to the 
wants of a household, and 
the contents of the paper 


and refuse carts as they 
are dumped in on the as 
sorting tables a 


bewildering variety that must be seen to be appre-/} 


LOWER 


reveal 


ciated. 

If the average citizen were to inspect a pile of this 
rubbish and were asked to appraise its value, he would 
probably write it down as worthless ; and it is certain | 
that he would never imagine that, even in the days of | 
Tammany rule, the privilege of sorting over the city | 
refuse for year brought in $90,000 to the city 
treasury. Still greater would be his surprise to learn 
that an official estimate of the value of the principal | 
materials collected from the New York dumps places 
the total at $234,377 per annum. 

Now, although, as these figures prove, the household 
rubbish contains much material that is salable, there 
will, of course, be a residue that is worthless or, to speak | 
more truly, anmarketable. As this residug cannot be| 
sent to the garbage works, and is not available Like | 
ashes for filling purposes, 


one 





in any scheme of the city 
for handling “paper and 
refuse” it was necessary to 
find some other and suita- 
ble means for ite disposi- 
tion. 

The plant which forms 
the of our front 
page illustrations was 
built for the purpose of 
enabling the city to sort 


its own refuse and turn the 


subject 


unsalable residue to ac- 
count by using it as fuel in 
& steam generating plant. 
It movable 


sorting table on which the 


consists of a 


salable waterial is recov- 
ered, and a steam generat- 
ing destructor in which the 
residue is completely burnt 
up, the combustion serving 
to generate wore than 
safficient steam to furnish 
motiv a pow er for the plant, 

The sorting table consists 
of an endless canvas beili, 


‘ 


at a speed of 40 feet a min- 


feet wide, which travels 


ute above a table which is 


ranged down one side of 
the sorting room. The ta 
ble is about 8 feet abore 
the ground and extends 


from the damping hopper, 
where the rubbish 
loaded from the carta, 
the foot of the furnace~ 


is Un 


to 


paper, 








END OF SORTING TABLE NEAR THE FURNACE. 


class of matter, and as he picks it out he throws it into 
empty barrels which are placed conveniently around 
him. There isa great difference in the value of the 
various kinds of refuse, and an endeavor is made to 
save the most valuable first. Consequently the pickers 
who stand nearest the dump carts are occupied in col- 
lecting the various kinds of paper in their order of 
value. Five grades of paper are recognized: Ledger 
manila, folded newspapers, commons and 
strawboard. The next set of men pick out the different 
grades of ‘‘rags,” in which are included clean whites, 
soiled whites, woolens, blacks, mixed and twine. Car- 
pets are taken out according as they are woolens, hard | 
back or soft back. Next the slowly moving and now 
considerably reduced strip of rubbish is relieved of its 
bagging,” and after this the “‘ bottles” are taken out 
and dropped into their proper receptacles. Tin cans 


“ 








A GROUP OF EXPERT RAGPICKERS. 
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come next, and then shoes and rubber are taken out. 
By this time the rubbish is getting near the inclined 
belt which leads up to the furnace, and the last few 
pickers take out the metals, including copper, zinc, 
brass and iron, and any miscellaneous matter that 
may have a market value or be incombustible in the 
furnace. 

The residue now falls over the end of the belt 
onto the elevator and is carried ap to the mouth of 











the furnace. If the aforesaid citizen who designated 
the contents of the paper 
and rubbish carts as worth- 
less could watch the scanty 
remnants that find their 
way up to the furnace, as 
shown in the illustration, 
he would receive a lesson 
in economy whose impres- 
sion would last him a life- 
time. 

The assorted material in 
the baskets is taken to 
presses which are arranged 
in a row parallel to the 
table, where it is made up 
into bales, labeled and 
stacked on one side of the 
room ready for shipment 
to the dealers. The bales 
are piled in separate lots 
according as they are made 
up of “ledger” paper, 
“manila,” “white rags,” 
“hard” or “soft” back 
carpets, ete. The prices 
paid for this material vary 
greatly. Print papers 
bring $5 per ton; folded 
newspapers, $8 to $9 per 
ton; manila, from $10 to 
$17; and letters and ledgers 
from $27.50 to $37.50 per 
ton. It may interest our 
readers to know that in 
New York City alone the 
trade in waste paper and 
rags suitable for paper 
manufacture is estimated to reach an annual value of 
$1,755,000. 

The bottles collected from thetable are assorted ac- 
cording to their various kinds, and sold to the junk 
dealers, three classes being recognized: 1. Beer and 
soda water bottles. 2. Milk bottles. 3. Miscellaneous. 
Those which have the proprietors’ names blown in 
them are sold to adealer who sells them to the Bottlers’ 
and Manufacturers’ Association of New York, which 
in turn distributes them tothe owners. The magnitude 
of this trade alone may be judged from an estimate by 
one of the leading dealers, who puts down the collec- 
tions from the city dumps at about 500 barrels a week. 
This would represent a yearly value, at the market 
price, of about $40,000. 

The old shoes are sorted according to their quality. 
Those which can be made to pair and are in fair condi- 
tion are sold to tenement 
district shoemakers and 
cobblers at 15 cents a pair 
and the rest at 5 centsa 
pair. The balance of the 
salable material is bought 
by the various junk deal- 
ers, and what cannot be 
sold or burnt (a remarka- 
bly small percentage, by 
the way) is carried to the 
dumps. 

The steam generating 
furnace is a rectangular 
brick structure 12 feet 
wide, 9 feet deep and 16 
feet high, with walls and 
roof of a uniform thickness 
of 2 feet. It is lined 
throughout on the inside 
with 9 inches of firebrick, 
and immediately back of 
the firebrick is a series of 
flues or air spaces from 
which hot air is drawn into 
the furnace above the 
grates, to assist in produc- 
ing a perfect combustion. 
There are three watertube 
grates, one above the 
other, which slope in al- 
ternate directions. When 
the material falls into the 
farnace through the shoot 
situated near the roof, it 
drops onto a grate which 
slopes forward and reaches 
half way across the far- 
nace. From this it drops 
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onto a second grate, which slopes in the reverse direc-| Carbide of Silicon im the Manufacture of Steel. THE ORCHESTRAL GIITAR. 

tion from the opposite wall, and also extends half way; The American Engineer and Car Builder, referring| It is not often that the gift for wusic and the gift for 
across the furnace; from this it falls onto the last | to the patent issued recently to Alfred E. Hunt, Benja- | practical mechanics exist in the same individual; but 
grate, which reaches entirely from wall to wall. Above| min Talbot, and Percival Roberts, on the use of car-| it must be admitted that the really wonderful instru- 
each grate a large number of tuyeres admit hot air to| bide of silicon in the manufacture of steel, adds: Car-| ment which we show in the accompanying illustrations 
the ineandescent mass of rubbish (which, from its | bide of silicon is made by passing an electric current | proves that this rule, like many others, has its excep 
nature, tends to become matted on the grates) and/ through a cove of sand mixed with coke. The finer/tions. Generally speaking, the attachments which are 


help to keep it in active 
combustion. Each grate 
consists of a set of water 
tubes which terminate at 
the lower end in a water 
pipe and at the upper end 
in asteam pipe. The sev- 
eral water pipes are con- 
nected together and are 
fed at the bottom by a 
small donkey pump, 

The steam and gases are 
led to a horizontal tubular 
boiler which is mounted a 
few feet distant from the 
furnace. The steam which 
collects in the steam pipes 
is carried into the steam 
drum. The gases are con- 
ducted by a flue into the 
lower part of the combus- 
tion chamber. They are 
then drawn through the 
tubes and pass through a 
suction fan and a cyclone 
dust separator, finally es 
caping to the stack. 

It was necessary in de- 
signing the furnace to 
provide that the gases 
should pass out of the 
smoke stack free from 











occasionally fitted to gni- 
tars, harps, and other 
stringed instruments are 
not a, musical success— 
whatever may be their me- 
chanical merit; buat after 
listening to the vox 
bumana and mandolin 
effects, as rendered by 
Prof. Wood, of Muncie, 
Indiana, in this office, we 
are free to confess that he 
has achieved a_ brilliant 
success in the problem 
which he set out to accom 
plish some 15 years ago. 

In naming it the orches- 
tral guitar the inventor has 
aptly deseribed the differ- 
ence between his instru- 
ment and the ordinary 
guitar. The various at- 
tachments which have so 
completely changed the 
appearance of the instra- 
ment enable the player to 
combine the tones of the 
guitar, the mandolin, and 
the zither and to rivai the 
finest vox humana effects 


“PAPER AND REFUSE" CARTS AND BALING PRESSES. af the conn on the Vielin 


There are in all four 


smoke and dust, and it was this consideration that | and better grade is used as an abrasive, but there is | special attachments, as follows: 1. A subfinger board 


» 


governed the arrangement of this part of the plant. It| produced considerable material which is not valuable | with four additional bass strings. 2. A mouthpiece for 
was decided to use both the “ induced ” and the “‘ down | for that purpose and can be soldcheaply. It has been | fingering the first string of the guitar. 3. A mandolin 
draught” system in the furnace, and, consequently, a} used experimentally at Pencoyd. It is split up and/attachment. 4. A voice attachment. 

fan, driven by a direct-connected engine, was placed | gives both silicon and carbon to the molten steel. It On the neck of the guitar is fastened an extra piece 
midway, as shown, between the auxiliary boiler and | quiets and solidifies the metal and may become useful | of rosewood, the back of which is fitted in the same 
the smoke stack. The air is drawn in at the top of the|in the manufactare of castings and other specialties| way as the ordinary finger board. The extra strings 
furnace and passes down through the three grates. when solid metal is desired. It has the advantage over | are strung along the under side of this board and they 
The heat of the gases was too great to admit of using | ferro-silicon, with 10 to 12 per cent of silicon, because | are fingered by the thumb of the left hand. It is thus 
a fan at the exit from the bottom grate ; but by using | the silicon in the carbide is concentrated, the carbide} possible to produce a chromatic scale of the bass notes 
the second boiler the temperature was lowered to 750/ containing about 70 per cent of silicon and 30 per cent | without a multiplication of strings, as in the regulation 
degrees, and another 100 boiler horse power was realized. | of carbon, subbass guitar. The boxiike structure, E, attached to 


The furnace consumes from 1 
pound to 14¢ pounds of rubbish 
per square foot of grate surface 
per minute. The boilers furnish 
sufficient steam to run the 20 
horse power fan engine, the 5 
horse power engine for running 
the sorting table and the feed 
pump, and steam at 70 pounds 
pressure ‘s continually being 
blown away through a 34 inch 
steam pipe. 

The cyclone dust separator 
consists of an inner and outer 
cone and a set of four spiral 
vanes which divide the space 
between the cones into four 
spiral passageways. As the fur- 
nace gases are blown through 
these they acquire a whirling 
motion, and the centrifugal ef- 
fect drives the heavy particles 
of dust to the outer wall, where 
they pass through a narrow 
slot into the dust box, which, by 
reference to the engraving, will 
be noticed just below the separa- 
tor. That this apparatus is re- 
markably efficient is proved by 
watching the top of the smoke 
stack, which is free from smoke 
and dust and gives no indication 
that the furnace is at work. 

The refuse which is brought 
to this plant, which is located 
near the foot of East Eighteenth 
Street, is gathered in the sur- 
rounding district. It would not 
pay to cart it from distant parts 
of the city. If the plan proves 
financially and otherwise suc- 
cessful, it is intended to estab- 
lish similar plants at various 
points to be subsequently deter- 
mined upon. Our thanks are due 
to Commissioner Waring, of the 
New York Street Cleaning De- 
partment, and to Mr. L. Colwell, 
the designer of the furnace and 
boilers, for courtesies extended 
during the preparation of the 
foregoing article. 








the base of the guitar is the 
mandolin attachment. Of all 
the novel parts, this is the only 
one that is purely mechanical! 
the movement of the pickers 
being controlied by clockwork. 
The powerful driving springs 
are placed within the body of 
the instrument and firmly se 
eured to the floor as shown in 
Fig. 3. 

The controlling mechanism is 
contained within the box, F 
from which a small shaft extend 
forward over the sounding board 
and carries at its outer end a 
little wheel armed with a series 
of steel wire pickers, C. The 
wheel with its pickers is housed 
in the half round cover shown 
in the engraving. Above the 
cover is a little lever, B, by 
which the clockwork is started 
or stopped. When the mechan- 
ism is started the wheel and 
pickers, which are located just 
above the first guitar string, 
begin to rotate at a regular 
speed. Normally they are kept 
clear of the string by a spring ; 
but when the player wisiies to 
produce the mandolin effect, he 
presses the little button, C, and 
brings the pickers down upon 
the string, keeping it there as 
long as he wishes to use the 
tremolo effect. The attachment, 
A, is merely a handrest which is 
used in manipulating the above 
described parts. To give the 
pickers the desired resiliency 
they each contain a spring coil 
between the striking point and 
the point of attachment to the 
wheel. It will be seen that as 
the speed of the wheel is uniform, 
the number of strokes may be 
determined to a nicety by de 
pressing the button, C, for a 
longer or shorter time, one stroke 
only being made, if desired. The 
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excellent reproduction of the mandolin effect, the 
tremolo being very perfect. 

The fingering of the first string is not done by hand, 
but by the mouth, or rather by an attachment worked 
by the mouth. This consists of an L shaped piece of 
rosewood, L, the longer arm of which slides upon a steel 
bar, K, which is rigidly attached to the guitar. The 
stnaller arm the strings and carries a 
wheel, 1, which is thus capable of being moved up and 
pressed down upon the 


extends across 


down the finger board and 
first string in the same way as the finger in ordinary 
playing. The movements of the wheel are controlled 
by a small brass rod which slides in a roller bearing in 


the bracket which carries the wheel, the rod itself 
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| Fayoum, endowing it with fertility and supporting a| metal box with a saucerful of a solution of formalin 
large population. In the time of the annual flood a/ in water, and left for an hour or two. At the end of 
great part of the canal was under water, and then the} that time the vapor has penetrated into every particle 
river’s current would rush in a more direct course into | of the book and not a live germ can be found. 
the pass, carrying with it the rich silt which takesthe| The process will be used in the circulating depart- 
place of manure and keeps 
the soil in a constant state 
of productiveness. Ali 
this, with the exception of 
the tradition that Joseph 
built it, can be verified to- 
day, and it is not mere 

| supposition or rumor. 

| Until eight years ago it 





















being carried by a mouthpiece, as shown in the en-| was firmly believed that 
To prevent the metallie sound which would | the design has always been 
result from the first contact of the brass wheel and the/|limited to an _ irrigation 
string, a small is provided, which nor-| scheme, larger, no doubt, 
mally hangs a little below the bottom of the wheel.|than that now in opera- 
When the wheel is depressed, the damper deadens the|tion, as shown by the 
string before the wheel comes in contact with it, but| traces of abandoned ea- 
rises as soon as the wheel is down in place. In raising| nals, and by the slow ag- 
the wheel the damper is again automatically dropped, | gregation of waste water 


graving 


damper, J, 


holding the string quiet until the wheel is clear. 
Undoubtedly the most successful and ingenious de- 
vice is the voice attachment, by which Mr. Wood se- 
cures the sympathetic effect which is sought for in the 
vox humana stop of the orga 
struments the violin alone has hitherto been capable 
of producing this exquisite effect, and the greatest 
credit is due to the mechanical ingenuity of the invent 
or that the same result should have been obtained on 
a guitar. The variation in the tone is produced by 
varying the tension in the string, the latter result being 
and a small bellows 


The 


which is also a small 


obtained by means of the lever, F, 


situated beneath the neck of the guitar, Fig. 2. 


lever is pivoted on the p G. on 


in 


oose sheave or pulley Above G, and attached to the 


lever, is another emall pulley rhe string is led over 
the second and under the first mentioned pulley before 
the The further end of 
small bellows, which is blown 


being carried to taning peg. 


the lever is linked to a 


by means of a rubber tube which leads to the 





Fig. 2.~THE “VOX HUMANA” ATTACHMENT. 


mouthpiece already mentioned. Now it will be seen 


that asthe air is blown in or exhausted from the bel- 
»ver will be raised or lowered. | 
This will alternately tighten or slacken the string and 
produce a variation in the tone answering to the shake 
By means of a flexible stop 


the string is brought to rest in the midposition of its 


lows the long’arim of the k 


in the voice of a singer 
length answering to the normal tone. 


This 


must be heard to be 


ingenious device produces results which 
appreciated. The throat is 
brought with the guitar string, 
and the breath literally plays upon it as it would upon 


most 
fully 
into intimate union 
the voeal cords themselves, producing the voice effect 
with remarkable range and reality 

rhis instrament is the first and only one of its kind 
that has ever bee 


that 


made, and is unique also in the fact 
the world who can 


there is only one person in 


play it. 
+o > a _ 


Joseph's Canal in Egypt. 
f the 


How 


teenth century 


of the nine 
in the year 
less those that will 
serve a useful purpose. 


many « works 


enginet Ting 


there ve in existence 
and still 
continue in that far-off aye to 
Yet there is at 


and executed by an 


will 


M00" Very few, we fear. 


least one great undertaking conceived 
engineer which during the space 
ceased its office, on which the 
life of a fertile province absolutely depends to-day. We 


to th 


of 4,000 years has never 
refer, says Engineering, Bahr Joussuf—the canal 
of Joseph built, according to tradition, by the son of 
Jacob, and which constitutes not the least of the many 
blessings he conferred on Egypt during the years of 
his prosperous rule 

This cana! took its rise from the Nile at Asiut, and 
ran almost parallel with it for nearly 250 miles, creep- 
ing along under the western cliffs of the Nile Valley, 
with and winding, until at length it 
gained an eminence, as compared with the river bed, 
which enabled it to westward through a narrow 
pass and entera district which was otherwise shut off 
from the fertilizing floods on which all vegetation in 
The northern end stood seventeen feet 
above low Nile. while 


many a bend 


turn 


Egy pt depends 
at the southern end it was at an 
equal elevation with the river. Through this cut ran a 
perennial stream, which watered a province named the 


| which had accumulated in 


Among the stringed in. | 





the Birket el Querum, but 
still essentially the same in 
eharacter. Many accounts 
have been written by Greek 
and Roman historians, 
such as Herodotus, Strabo, 
Mutianus, and Pliny, and 
repeated in monkish legends, or portrayed in the maps 
of the middle ages, which agreed with the folk lore of 
the district. These tales explained that the canal dug 
by the ancient Israelites served to carry the surplus 


waters of the Nile into an extensive lake lying south of | 


the Fayoum, and so large that it not only modified the 
climate, tempering the arid winds of the desert and 
converting them into the balmy airs which nourished 
the vines and the olives into a fullness and fragrance 
unknown in any part of the country, but also added to 
the food supply of the land such immense quantities of 
fish that the royal prerogative of the right of piscary 
at the great weir was val- 
ued at £250,000 annually. 
This lake was said to be 
450 miles round and to be 
navigated by a fleet of ves- 
sels, and the whole circum- 
ference was the scene of 
industry and prosperity. 
——_ — @ oe 
Killing Germs in Books, 
Science takes the well- 
thumbed volume, dear to 
our ancestors, forgets all 
the pathos in it and finds 
instead germs. And most 


| people would confess that sentiment comes a little dear 


when it carries typhoid or diphtheria along with it. 

Such, at any rate, is the opinion of the authorities of 
the New York Public Library. When the reservoir is 
removed from Bryant Park, and in its place isa splen- 
did ‘library, there will be a free lending department, 
as well as the reading rooms and reference library. 
Every inhabitant of New York of good character will 
be able to borrow books free of charge, and the Public 
Library authorities have been for some time consider- 
ing how the dangers inevitably resulting from circulat- 
ing volumes in every part of the city may be avoided. 
Preventive measures are 
naturally out of the ques- 
tion. It would be as. im- 
possible to discover wheth- 
er every volume lent would 
be used by persons free 
from diseases as to pro 
phesy where such diseases 
were about to break out. 
The measures taken must 
be corrective, and the ques- 
tion resolved itself into an 
inquiry as to whether a 
satisfactory disinfectant 
could be found. 

For some-time Dr. John 
8. Billings, director of the 
library, has been experi- 
menting in order to dis- 
cover a perfect disinfect- 
ant. Last year Mr. Hor- 
ton, under Dr. Billings’ di- 
rection, conducted. a series 
of experiments in the lat- 
ter’s laboratory in Phila- 
delphia. A number of old Patent Office reports were 
inoculated with bacteria, and in a short time the books 
were full of germs of measles, scarlet fever, smallpox, 
and other diseases. 

Trials were then made of various germ-destroying 
substances, and as a result of the experiments Dr. 
Billings says that he has a perfect disinfectant in the 
gas formaldehyde. The volume is placed in a glass or 
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Fig. 1.-MOUTHPIECE AND FINGERING MECHANISM. 


ment of the New York Public Library, and the patrons 
|of the institution may ease their minds of any fear 
| that the volumes they borrow may bring the dreaded 
germs of diphtheria or typhold fever into their houses. 
Bibliophiles, too, will be glad to know that the for- 
| malin will destroy the Croton bug, responsible for the 
ruin of so many fine bindings in this country. The 
traditional book worm is now a rarity in America, bat 
the Croton bug has taken its place, and the collector of 
Le Gascons or Groliers has in Dr. Billings’ discovery 
a preventive of the ravages that the insect’s passion 
for morocco and calfskin causes. 
ee 
King Menelik’s Library. 

As most people know, some of our most valuable old 
manuscripts, especially Bible manuscripts, have come 
from Abyssinia. How many more rich finds may yet 
come out of that region one can only surmise. It is 
interesting to learn from La Naturaleya, Madrid, that 
‘*at the time of the Mohammedan invasion of Ethiopia, 
in the sixteenth century, the Abyssinians placed all 
their Ethiopian manuscripts in Debra-Sina, one of the 
islands on Lake Zonay, and here they remained care- 
fully guarded by the inhabitants, who looked upon 
the books as tutelary deities. Not long ago the negus 
sent an expedition to conquer these holy islands, and 
has built in his capital, Addis-Ababa, a library for the 
reception of the manuscripts thus recovered. In ancient 
times Ethiopia was a great center of learning, and some 
of these manuscripts have doubtless extreme value.” 

EE a 

It is exactly two hundred years since the cities of 
France have been lighted at night, though Chief of 
Police La Reyaie had caused lanterns to be used regu- 
larly in Paris thirty years before. In the edict issued 


by King Louis XIV in 1697, ordering the innovation, 
he says : “Of all the arrangements made in our good 
town of Paris, there is none whose usefulness is clearer 
and more generally admitted than that of the lanterns 
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3.-THE MANDOLIN ATTACHMENT. 


which light the streets; and as we believe it our duty 
to care no less for the safety and convenience of the 
other towns in our kingdom, we have determined to 
establish the same system in them and to provide the 
means for continuing it forever.” ‘The system consisted 
in hanging a lantern with a lighted candle in it across 
each end of a street, and one across the middle of the 





longer streets. 
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SPIRITUALISTIC TIES.* 
BY W. B. CAULK. 

The following article is not written with the inten- 
tion or desire to antagonize any believer in spiritualism, 
but merely to explain how anti-spiritualists, as well as 
several professional “mediums,” secured their release 
after being fastened in their cabinet. During the years 
the writer has been before the public as a magician 
and cabinet performer he has met a number of cabinet 
test ‘“ mediums,” and can safely say that all of these 
people who have come under his observation have been 
impostors. This may be due, however, to the bad for- 
tune of the writer. 

The writer has been tied with ropes, fastened with 
handeuffs, brass collars, and chains, many times in 
many different cities, and by people who were just as 
alert as any investigator of spiritualistic phenomena, 
yet, unlike many “mediums” he has met with, was 
never exposed. 

The methods used are many, some simple, others 
complicated, but all mystifying. To the average 
auditor the most wonderful point is, how does the per- 
former release himself after being so securely bound ? 
For the benefit of the curious the writer will explain a 
few of the methods by which he has secured his re- 
lease after being fastened by a committee from the 
audience. All anti-spiritualists, as well as several 
‘‘ mediums ” personally known to the writer, make use 
of these same methods of release, or others founded on 
the same principle. 

Among the many successful rope tests, the following 
is about the best. A piece of soft cotton rope about six 
feet long, and of the size known as sash cord, is se- 
curely tied around the performer's left wrist, dividing 
the rope so that the ends will be of an equal length. 
When the committee is satisfied that they have made 
the knots seeure, the performer places his hands be- 
hind him, with the right wrist resting over the knots on 
the left wrist, and the ends of the rope are securely tied 
together, bringing the knots down tight on the right 
This appears fair enough, but it is not as fair 
as it appears, because, while the knots are secure 
enough, there is sufficient slack between the wrists 
to enable the performer, by giving his right wrist a 
half turn, to withdraw this hand from the rope encir- 
eling it. 

The reader may say, “ That is all weli enough, but 
how and by what means does he secure this slack ?” 

In placing his hands behind him after the rope is 
tied about the left wrist, he gives the rope a twist, cross- 
ing one end over the other, pressing the twist down on 
the knot and covering the twist and knot with the right 
wrist, which is then tied. When ready to release him- 
self, the performer gives his right hand and wrist a half 
turn, releasing the twist lying on the knot, which thus 
becomes a part of the loop tied around the right wrist, 
and enlarging it sufficiently to enable the performer to 
pull the right hand free from the rope, when he can 
perform any trick he chooses with the free hand. Our 
first and second engravings show the formation of the 
twist, thus making the above explanation clear. By re- 
placing the hand in the loop and giving the hand a 
half turn the knots can be shown as secure as when 
first tied. 

The handcuff test is a great favorite of the “ medium.” 
In this test the performer uses any pair of handcuffs 
furnished by the audience, and by them put on him. 
Yet, in a very few moments 
after he takes his place in 
the cabinet, his coat is Se 
thrown out, but on exami- = 
nation the handeuffs are 
found to be on his wrists 
just as they were placed by 
the audience. As a final 
test, the performer comes 
out of the cabinet holding 
the handcuffs in his hand, 
removed from the wrist 
but locked. 

The explanation of this ’ 
trick is very simple, but, 
like many simple tricks, ; 9 
very mysterious. There 5 nee ai 
are only a few styles of is.” Site, 
handeuffs made in this 
country, and all that a 
**medium” has to do is to 
secure the proper key for 
each style, which keys are concealed about the person, 
and by the aid of fingers and teeth the proper key 
can be fitted to the handeuffs. In some types of hand- 
cuffs it is impossible to get the fingers to the keyhole. 
If such a pair is placed on the performer and he can- 
not use his teeth to hold the key, he slips the key in a 
crack in the chair or cabinet, which crack he makes 
sure is there before undertaking the test, thus hoiding 
the key and unlocking the handcuffs. 

As the space allotted for this article is limited, the 
writer will explain but one other piece of apparatus 
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used to secure the ** medium,” which is known as the 
spirit collar. 

The collar is made of brass, and fits closely about the 
performer’s neck. Through the openings in the ends 
of the collar is passed achain, after the collar is on the 
performer’s neck, and this chain is passed around a post, 
carried back and through the padlock which is used to 
lock the collar. By this arrangement the performer is 
fastened securely toa post—at least it appears so to the 
audience. This collar is shown in our engraving. 
As seen by the cut, the collar is decorated with a 
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number of small bolts, which impart to it an additional 
appearance of strength. 

These bolts are all false, with one exception. This 
genuine bolt can be removed by the performer when 
the collar ison his neck, thus allowing the collar to 
come apart at the hinge, as shown in the cut, thus re- 
leasing the performer, allowing him fall liberty to per- 
form any trick he wishes, and permitting him to again 
apparently fasten himself securely. This loose bolt fits 
so securely that there is no danger of any of the com- 
mittee removing it with their fingers. The performer 
uses a small wrench to remove the bolt. 

Great Inventions of Thirty Years. 

Inventions of the first order have been very numer- 
ous during the past thirty years. The decade 1866-76 
marks the beginning of the inost remarkable period of 
activity and development in the history of the world. 
The American Woodworker numerates the following as 
the most important of these. The perfection of the 
dynamo and its twin brother, the electrie motor, by 
Wilde, Siemens, Wheatstone, Varley, Farmer, Gramme, 
Brush, Weston, Edison Thomson, and others brought 
the great development of the electric light and electric 
railways. Then appeared the Bessemer process of mak- 
ing steel, dynamite, the St. Louis bridge, Westing- 
house air brake, and the middlings purifying and 
roller processes in milling. That great chemist, Louis 
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Pasteur, added his work to this period ; the Gatling 
gun appeared ; great developments were made in ice 
machines and cold storage equipments ; machines for 
making barbed wire fences ; compressed air rock drill 
and the Mont Cenis tunnel; pressed glassware ; 
Stearns’ duplex telegraph and Edison’s quadruplex ; 
the cable car system of Hallidie and the Janney car 
coupler; the self-binding reaper and harvester, the 
tempering of steel wire and springs by electricity ; the 
Low process for making water gas; cash carriers for 
stores, and machines for making tin cans. 

With the next decade, 1876-86, there arose a star of 
the first magnitude in the constellation of inventions. 
The railway and telegraph had already made all people 
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near neighbors, but it remained for the Bell telephone 
to establish the close kinship of one great talkative 
family, in constant intercourse, the tiny wire, sentient 
and responsive to the familiar voice, transmitting the 
message with tone and accent unchanged by the thou- 
sands of miles of distance between. Then come in 
order the hydraulic dredges ; and Mississippi jetties of 
Eads ; the Jablochkoff electric candies ; photography 
by electric light ; the cigarette machine; the Otto gas 
engine ; the great improvement and development of 
the typewriter ; the casting of chilled car wheels ; the 
Birkenhead and Rabbeth spinning spindles, and 
enameled sheet iron ware for the kitchen. Next the 
phonograph of Edison appears. In this decade we find 
the first electric railway operated in Berlin ; the devel- 
opment of the storage battery ; welding metals by elec- 
tricity ; passenger elevators; the construction of the 
Brooklyn bridge; the synthetic production of many 
useful medicines, dyes and antiseptics from coa! tar 
products, and the Cowles process for manufacturing 
aluminum. 

In the last decade, 1886-96, inventions in such great 
numbers and yet of such importance have appeared 
that selections seem impossible without doing injustice 
to the others. The graphophone; the Puilman and 
Wagner railway cars and vestibuled trains ; the Har- 
vey process of annealing armor plates; artificial silk 
from pyroxyline ; automobile or horseless carriages; the 
Zalinski dynamite gun ; the Mergenthaler linotype ma- 
chine, moulding and setting its own type, a whole line 
at a time, and doing the work of four compositors ; the 
Welsbach gas burner ; the Krag-Jorgensen rifle ; Prof. 
Langley’s aerodrome; the manufacture of acetylene 
gas from calcium carbide ; the discovery of argon ; the 
application of the cathode rays in photography by 
Roentgen; Edison’s fluoroscope for seeing with the 
cathode rays ; Tesla’s discoveries in electricity and the 
kinetoscope, are some of the modern inventions which 
still interest and engage the attention of the world, 
while the great development in photography and of 
the web perfecting printing press, the typewriter, the 
modern bicycie and cash register is so great as to defy 
measurement. 


——— oo oe 
Ancient Extravagance. 

The great display of jewels by women of fashion 
on both sides of the ocean has been severely criticised, 
even by those who could well afford to wear then: if 
they desired to. But if the precedent of history 
furnishes any justification for this fashion, the jewel 
wearers of the present day are thoroughly justified. 
According to Pliny, Lollia Paulina, the wife of Caligula, 
wore on her head, arms, neck, hands and waist, pearls 
and emeralds to the value of one million six hundred 
and eighty thousand dollars. Faustina had a ring 
worth two hundred thousand dollars, Domitia had 
one worth three hundred thousand dollars, and Ke- 
sonia had a bracelet worth four hundred thousand dol- 
lars. Seneca bewails that one pear! in each ear no long- 
er suffices to adorn a woman ; they must have three, the 
weight of which ought to be insnpportable to them. 
There were women in ancient Rome whose sole occupa- 
tion was the healing of the ears of the belles who had 
torn or otherwise injured the lobes with the weight of 
their pendants. Poppwa’s earrings were worth seven 
hundred and fifty thousand dollars, and Cwsar’s wife, 








EXPLANATION OF THE ROPE TEST. 





Calpurnia, had a pair valued at twice that sum. Marie 
de Médicis had a 
made for the ceremony of 
the baptism of her children 
which was trimmed with 
thirty-two thousand pearls 
and three thousand dia- 
monds, and at the last 
moment she found it was 
so heavy she could not 
wear it and had to get an- 
other. But men led in the 
splendor of the middle ages, 
and Philip the Good, of 
Burgundy, often wore 
jewels valued at two hun- 


dress 


, & dred thousand dollars. 
When he walked along the 
streets the people climbed 

Sho over each other to look at 


him. The Duke of Bucking- 
ham wore a suit at the 
Court of St. James which 
eost four hundred thousand doliars. The dress of the 
nobles during the middle ages was literally covered with 
gold and precious stones.—San Franciseo Chronicle. 
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AFTER the great fire of 1872, says an exchange, the 
cost of bricks laid in the wall was ordinarily reckoned 
in Boston at $36 a thousand. Now, better bricks, quite 
as well laid, with better lime and cement, cost there, in 
the wall, $15a thousand. Fireproofing processes have 
been greatly improved and cheapened, so that an or- 
dinary mercantile building can be erected, with floors, 
roof and partitions all of iron and concrete, or terra . 
cotta, for 10 to 15 per cent more than it would cost with 
cheap wooden floors, 
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The Colors of Birds. 

A remarkable law of nature has only recently been 
discovered and formulated by the artist, Mr. Abbott 
H. Thayer, says the Home Journal. For more than 
a generation of men, naturalists have been studying 
the part which color plays in protecting animals from 
their enemies. Protective coloration is the technical 
name which is given to such cases of protection, and 
much keenness of observation and of reasoning has 
been shown by students of the great problems of evo- 
Yet no naturalist has ever perceived the secret 


~ 





lution. 
of protective coloration, which, as the name suggests, 
lies in the painter's province, and might never have 
been discovered by naturalists. 

“The law of gradation in the coloring of animals,” 
says Mr. Thayer, “is responsible for most of the 
phenomena of protective coloration except those pro- 
perly called ‘mimicry.’ Mimiecry makes an animal ap- 
pear to be some other thing, whereas this newly dis- 
covered law makes him cease to appear to exist at all. 
For example, the screech owl, when startled, makes 
himself tall and slim. and, with eyes shut to a narrow 
line, simulates a dead stub of the tree on which he sits. 


Scientific American. 


a dead grouse on the lower part of the body with brown 
to match his back, and painted the sides in gradation 
till the bird was uniformly colored all over, except 
that the upper surfaces were left as nature painted 
them. He then set the bird up ina lifelike position 
on the ground. The effect was magical. What was 
before almost invisible at a short distance became 
clearly visible, proving that it is only this gradation 
of color which deserves the name of protective colora- 
tion, and that it is the compound gradation made by 
| the daylight’s co-operation which conceals the animal. 
Mr. Thayer,made some wooden eggs of about the‘size 
of a woodecock’s body, and mounted them on wire legs 
about six inches above the ground. Most of them were 
colored in imitation of, the color gradation of a grouse 
or a hare, being earth color above to pure white 
beneath. To two of the wooden feggs he gave a ‘coat 
of earth color all over, and then set the whole, like 
|a flock of shore birds, on the bare ground in a city lot. 
He then invited a naturalist to look for them, beginning 
at a distance of forty or fifty yards. The naturalist saw 
immediately the two monochrome ones ; but, although 
he was told exactly where to look, he failed to find 














Certain herons stretch their necks straight upward, | any of the others till he was within six or seven yards 


and, with head and green beak pointed at the zenith, 
pass themselves off for blades of sedge grass. Many 
butterflies have stone or bark colored under sides to 


of {them, and even then he saw them only by knowing 
exactly where to look. 
The reader can easily get an illustration of this law 


their wings, which make them look like a bit of bark | with no more trouble than merely using his eyes. 
or lichen when they sit still on a stone or tree trunk, | Look at a horizontal branch or a twig of a tree in the 


with wings shut over their backs. 
ered law may be stated thus: 


Animals are painted by | it. 


The newly diseoy- | woods, which is either on the jevel of the eye or below 


You will see that, although it has exactly the color 


nature darkest on those parts which tend to be most | of its surroundings, it is not at all concealed. This is 


lighted by the sky's light, and vice versa.” 
The ruffed grouse is a bird which shows the grada- 
tion in its simplest form, the color making a complete 


‘ ‘ . | 
gradation from brown above to silvery white beneath. 
imakes him so like his surroundings that | above—right over again. 


The cause of | 


The top light 


he is nearly, if not quite, obiiterated. 





because it is of uniform color above and below, and 
wears that uniform attitude of a solid—a gradation of 
shade from its light side above to its dark side beneath. 
This is the case of the painted grouse—mentioned 


On November 9, 1896, Mr. Thayer gave an open-air 


this obliteration has been assigned to the fact that his | talk, demonstrating his theory of protective color, to 


color is like that of the surroundings. Mr. Thayer 


naturalists gathered from all over the country. He 


ingeniously proves not only that, were he colored like} placed three objects, of about the size and shape of 


his surroundings, he would be completely visible, but 
proves at the same time what the true cause of his 


concealment 


is 


|sweet potatoes, horizontally on wires a few inches 
_above the ground. They were covered with a sticky 


He carefully and accurately painted | material, and then dry earth from the road where 
P| 
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they stood was sprinkled over them to give them the 
same color as their background. The two end ones 
were then painted white on the under sides, and the 
white color was shaded up and gradually mixed with 
the brown of thesides. When viewed from a little dis- 
tance, these two end ones, which were white below, dis- 
appeared from sight, while the middle one stood out in 
strong relief, and appeared much darker than it really 
was. Mr. Thayer explained that terrestrial birds and 
mammals, which are protectively colored, have the 
under parts white, or very light in color, and that the 
color of the under parts usually shades gradually into 
that of the upper parts. This is essential in order to 
counteract the effect of the shadow side, which other- 
wise, as shown by the middle potato, makes the object 
abnormally conspicuous, and causes it to appear much 
darker than it really is. In the case of Mr. Thayer's 
experiment some of the witnesses could hardly believe 
that the striking difference in the visibility of the three 
potatoes was entirely due to the coloring of the under 
sides, and Mr. Thayer was asked to color the middle 
one like the two others, in order that the effect might 
be observed. Mr. Thayer complied with the request, 
painting the under side of the middle potato white, 
shading the white up into the sides, as in the case of 
the others. The effect was almost magical. The 
middle potato at once disappeared from view. A 
similar experiment was tried on the lawn. Two po- 
tatoes were painted green, to resemble the green of 
the grass above which they were suspended. One was 
painted white on the under side, and at once became 
invisible when viewed from a little distance, while the 
other showed plainly and seemed very dark, the shadow, 
superadded to the green of the under side, making it 
remarkably conspicuous. The experiments were an 
overwhelming success. 

This device of nature is operative throughout the 
animal kingdom, the marine world offering searcely 
any exceptions from its universality. When we realize 
that to this color gradation the animal kingdom, with 
few exceptions, owes its present status—that it every- 
where finds this fact a balance wheel to check the rate 
of destruction of one species by another—the univer- 
sality of the principle makes its discovery a great one. 














RECENTLY PATENTED INVENTIONS. 
Mechanical. 


the hanger is made of two ears secured to the trolley 
wire a short distance from each other, the ears being 





opposite sides of the car and adapted to be moved by the 
feet for steering the car, while crank handles, to be 
operated by hand, are connected by sprocket wheel and 


Biock SIGNAL OPERATION. A practical 
manual By William L. Derr. New 
York: D. Van Nostrand Company. 





Currer HEAD AND KyIFs.—James B. 
Vuncanon, Asbeborough, N. C. To improve the effi- 
ciency and durability of rotary cotter heads for surface 
planing aml mou'ding machines, and for the improved 
mijustment of the knives, the cutter head stock is four- 
sided, the knives having 
traneverve slots, and the clamping plates having rabbets 
of the same depth as the thickness of the knives, there 


according to this tovention 


being two transverse rowe of aligned screw-threaded 
holes in the ander side of the rabbet.«1 portions, Screws 
passing through and countersunk in the slots of the 


knives are adepted to enter any of the holes, the knives 
being thus adapted for individual adjostment and also 
Fitting stripe 


the should 


for adjastment together with the screws 


extend between the backs of the knives and 


ers of the rabbets, and have lateral bends that fit to- 

getber, preventing longitudinal displacement 
VALVE REGISTERING DEVICE.— 

Charies L. Quimby, Philedeiphia, Pa. For registering 


and indicating the opening as well as closure of gate or 


other valves, this inventton provides a simple and practi- 


eal device adapted to be connected with the movable 
gite or equivalent part of a valve, to indicate the posi- 
tien and regieter on dials the movements of the valve, 


so that any change be seen at a glance by an in- 
Gearing within the valve casing and actuated 


supported apon «pindies on which are 


may 
apector 
by the vaive stem ie 
jials, am apertared face plate above the 
eraduation on each dial, while an 
toward either of the 
poeltion of the 


aleo graduated 
lials « 
index finger, 
open” or “ shut,’ 


{posing > at one 


by tt movement 


words * indicates the 
vaive. 


Paper MAkine MacuIne.—George L. 


Bidwell, Warren Paper Mills, N. J.. and Samuel C. Rey- 
nolds, Cometock’s Bridge, Conn. For cylinder machines 
this invention provides improvements whereby the palp 
ie perfectly couched and waste and loss of pulp are en- 


tirely prevented, the deckies also being adjastable for 
machine is In mo- 


journaled in the vat 


any desired width of paper while the 
then rhe 
in bearings which form outlets for water from the cylin 
der, and the mould is engaged on part of its periphery 
by two deckles made ax endless rubber banda, the face 


cylinder mould shaft lk 


next the cylinder being of soft or epongy rabber and its 
reverse of harder and smoother rubber, the deckles not 
paswing between the cylinder mould and the couch roll, 


«> that free to perfectly couch the pulp on 


the cylinder mould 


the latter is 


Appliances. 

Pipk CoUPLING.— 
A coupling which 

communication between the 


Ratiwayr 


CAR AND BRAKE 
John W. Bryan, Quincy, N. ¢ 
is designed also to estabii«h 
brake pipes of the adjoining cars when they are coupled 
* afforded by this invention, the drawheads having mor- 
tises into each end of whicha whe extends and there 
being connections betwen the tubes and the Auid pipes. 
The drawbar fits into the mortises of the drawheads and 
ie formed of a block tapering from the middie toward 
each end, with a jongitadinal channel joining at ite ends 
the trbe ends of the drawheads, there being also notches 
siong is upper side, and pin bars arranged to be held 
in the thickened portions of the drawheade and engaged 
by the notches 


Car 


Electrical. 


TROLLEY HANGER. — Theodore | 


Pietcher, St. Louie, M 





\coording t this improvement | shaft carrying a pinion which meshes in rack bars on 


| man, New York City. 


connected by a short section of wire which passes over a 
pulley whose shank is embedded in an insulated block 
to which the suspension wires are attached. The con- 
struction permits a slight longitadinal t of the 
trolley wire, and the support is somewhat flexible, 
doing away with any tendency of the wire to bend or 
buckle. 








Bicycles, Ete. 


BicycLE HotpErR.—Jobn F. Bengert, 
Brooklyn, N. ¥Y. To support bicycles in an erect posi- 
tion when not in use, according to this improvement, a 
clamp having a tubular transverse bearing is secured to 
the frame, sleeves having lugs turning in the bearing and 
the lugs being connected and arranged to turn together, 
there being rods slidable in the sleeves, and means for 
securing the rods adjustably in the sleeves, whereby the 
rods may be made to fold along the frame of the bicycle 
or swung out to engage the ground and afford fixed sup- 
ports for it. The device is adapted to be conveniently 
attached to and detached from bicycles of all kinds, and 
when in place does not interfere m any way with the 
operation of the machine. 





Miscellaneous, 


RANGE FrnpER.—George M,. Searle 
and George N. Saegmuller, Washington, D. C. Two 
patents have been granted these inventors for a range 
finder for determining the distance of remote objecta, 
such as an enemy's vessel at sea, one which will, by a 
simple adjustment, ind.cate at once, without calculation, 
the distance of a remote object on the scale of the in- 














strument. It comprises a graduated base line bar having 
a fixed right angular reflecting surface and also a mova- | 
ble one with a pointer traveling on the graduated scale of | 
the base line, the two reflecting surfaces being in differ- 
ent planes to throw their images on different portions of 
the object glass of a telescope constracted to bring the | 
two images into coincidence. The readings on the scale | 
are marked, according to ope of the patents, by the ad. | 
jastment of one of the prisms, the position and form of 
the refracting plate remaining constant, while, according | 
to the other patent, the two prisms are fixed and the | 
readings are taken by the radial adjustment of the re- 
fracting or coincidence plate by means of a pointer on a 
cotangent scale. » 


KINETOGRAPHIC CAMERA. — Leo Grub- 
A photographic apparatus has 
been devised by this inventor to take in succession upon 
a ribbon film a series of pictures of a scene or moving 
object, each picture being separated from the next by a | 
very short period of time, and the apparatus being also 
adapted for ase as a lantern to project the pictures on 
ascreen. The apparatus is inclosed in a lightproof box, 
and the mechanism is so proportioned that the ribbon is 
advanced by eteps for spaces exactly equal to those oc. 
cupied by each pictare, the feed device preventing any | 
possibility of scratching or injuring the surface of the 
film. 
HAND-PROPELLED VEHICLE. — Ferdi- 
nand Damour, Bolckow, Mo. This invention is fora 
vehicle to be propelled by hand and euided by the feet, 
| the car moved by the operator being also designed to 
| draw after it another car of novel construction. The 
| Propelling car has front steering wheels journaled in 
brackets in which are also journa.ed vertical shafts car- 
rying gear wheels, both of which mesh with a gear on a 











chain to rotate the short axles on which the drive wheels 
are mounted. 


HorskE DETACHER.—Joute L. Bouma, 
Wanari, South Dakota. For detaching runaway horses 
from their vehicles and steering the vehicles while they 
move on from the momentum previously gathered, a 
shaft carrying a drum is, according to this improvement, 
journaled just behind the dashboard, and a cord passed 
around the drum is connected with spring-pressed pins 
which hold the whiffletrees, the pins being withdrawn by 
rotating the shaft by turning a hand wheel and the team 
thus released. A sprocket and chain gearing connection 
is also made with the front axle, whereby, on turning a 
handle bar, the vehicle may be steered. 


BaG Ho.pErR.—John Littlejohn, Au- 
rora, Ill, A combined bag and pail holder is provided 
by this invention for retaining in convenient readiness 
for use what are styled “oyster pails,” and the paper 
bags commonly used for wrapping purposes. It com- 
prises a frame, preferably of wire, having side sections 
to which the pail receivers are secured, while a bag 
clamp is held to and adjustable along one of the side 
sections or upon the front, as many of these clamps as 
desired being employed for holding different sizes of 
bags. 

SrnK Drarniné BoarD, ETc.—Jobn 
Foran, Flemington, N. J. This is a device adapted to be 
readily and conveniently applied to any form of sink. 
A combined adjusting and supporting rod or arm is used 
in connection with a novel form of bracket, wh:reby 
the draining board may be dropped to a vertical position 
below the top of the sink or carried to and supported in 
a horizontal or inclined position, with any desired inclina 
tion in the direction of the sink. 


DEsiGNn FOR A StnK.-— Robert M. John- 
son, Hainesport, N. J. This sink has in one of its 
bottom corners a corner pocket, with semicircular or 
segmental front, the bottom of the pocket, on the inside, 
being a little distance above the sink bottom. 

Norr.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS, ETC. 


THe MAMMOTH CAVE OF KENTUCKY. B 
. ©. Hovey and Richard E. Cal 
Louisville, Ky.: Jobn P. Morton & 
Company. Pp. 108. Price, paper, 

50 ¢.; cloth, $1. 


This is an attractively got up IJlustrated manual, 
with maps and many fine half tones, designed to afford 
the reader as complete an idea as possible, through words 
and pictures, of the beauty, grandeur, and sublimity of 
this most wonderful of caves. Readers of the ScrentiFic 
American will doubtless remember some of the highly 
interesting and delightful descriptions of the Mammoth 
Cave which Mr. Hovey has heretofore written for our 
columns, and will therefore be prepared to welcome in 
this manual a complete and exhaustive treatment of the 
subject. Those who visit the cave can but poorly afford 
to do without having the book as their guide, and for 
those who cannot make the visit the manual affords much 
the best account yet published. 


1897. Pp. 270. Price $1.50. 

This is a practical work by the superintendent of the 
Delaware division of the Erie Railroad. Its aim is to 
present the latest practice in block signal operation that 
obtains in this country and in Europe. It appears to be 
a thoronghly practical work and cannot but prove of in- 
terest and value to all those who are interested in the safe 
running of railway trains. The complicated system of 
interlocking at junctions is illustrated in very clear 
diagrams, 

SixTtH ANNUAL REPORT OF THE BUREAU 
oF LaBor, STATISTICS AND MINEs. 
To the Governor and Fiftieth General 
Assembly of the State of Tennessee. 
1896. A H. Wood, Commissioner 
and Labor Inspector of Mines. Nash- 
ville: Frane. M. Paul, Printer to the 
State. 1897. Pp. 310. 


BULLETIN OF THE GEOLOGICAL INSTI- 
TUTION OF THE UNIVERSITY OF UP- 


SALA. Edited by Hj. Sjogren. 
Vol. II. (1894-1895.) Upsala. 1896. 
Pp. 372. 


A. D. Lecrra’s SHortT Cut CALCULA- 
Tok. Containing the most practical 
methods of business calculation. Pp. 
108. Price $1. 


The author is a professional accountant and calculator, 
and is therefore in a position to give practical advice re- 
garding the relation of mathematics to business transac- 
tions. A large number of excellent short cuts are given, 
with illustrative examples. The author claims nothing 
pew in the principles involved, only in the method of 
presentation. 

CANOE CRUISING AND CAMPING. By 
Perry D. Frazer. Illustrated. New 
York: Forest and Stream Publish- 
ing Company. Pp vii, 87. Price $1. 

This is a handsome little book, beautifally illustrated 
with well taken and well printed half tones. The author 
is evidently well versed in the subject, and all those who 
are in any way interested in the delightful sport of canoe 
ing will find many kinks which wil) tend to eecure their 
comfort. 


THE DRAMATIC MAGAZINE. Chicago: 
Dramatic Magazine Press. Price 
$2.50 a vear. 

This is a new monthly publication devoted to theatri- 
cal and operatic subjects, copiously illustrated with half 
tone engravings of the most celebrated actors and 
actresses of the present day, and many full page scenes 
from plays which are being acted in this country and in 
Europe. 

ELEMENTS OF ELECTRO-CHEMISTRY 
TREATED EXPERIMENTALLY. By 
Dr. Robert Lipke. With 54 figures in 
text. London: H. Grevel & Com- 
pany. Philadelphia: J. B. Lippin- 
ecott Company. 1897. Pp. xv, 228. 
Price $2.50. 

The present time is most opportune for bringing to- 
gether the recent results of electro-ehemistry im con- 
densed form. The present work gives an excellent short 
survey to those who are not in a position to make an ex- 
haustive stady of the volaminons literature of the sub- 
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ject for themaelves. The experiments which form the 
central part of the book are carried out with the simplest 
esible apparatus. Although the main purpose of 
‘he book is to set forth the purely scientific aspects of 
-ctro chemistry, the practical side of the subject has 
t been left altogether unknown. Technical electro- 
mical processes, especially the processes of electro- 
tallargy, which is so important at}present, are referred 
n their proper places. It isa work of great value to 
rofessors and students of chemistry. 


Woodworkers’ Tools (400 pages, price 
. by Charles A. Strelinger & Company, of Detroit, 
ch., is a good deal more than an ordinary catalogue; 
_ in addition to its numerous illustrations of tools and 
ichinery, it gives a great deal and a wide variety of 
ictical information relative to their employment, well 
culated to assist the workman or apprentice. It in- 
udes tools used by carpenters, builders, cabinet 
ikers, pattern makers, millwrights, carvers, and ship 
irpenters, a8 well as implements for dranghtsmen, etc. 
\ supplementary chapter is designed to place before the 
actical mechanic simple illustrations of the first princi- 


ples of geometry. 
YE 
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interesting examples of Modern Architectural Constrac- 
tion and allied subjects. All who contemplate building, 
or improving homes or structures of any kind, have in 
this handsome work an almost endless series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the Larexst CrecuLaTIon 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Pvs.isuers, 

361 Broadway, New York. 
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Marine lron Works. Chicago. Catalogue free. 

For logging engines. J. 8. Mundy, Newark, N. J. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 

Combined Ink, Pen, and Penholder Carrier. Patent 
for sale. M. Scougale, Fort Worth, Texas. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. ‘ Ransome,” 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights forsale. “ Ran- 
some,” 757 Monadnock Block, Chicago. 

The Norwich Line—New York to Worcester, Lowell, 
Gardner, Winchendon and Keene, N. H. From Pier #, 
North River, 5:30 P. M., week days only. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, %&. Munn & Co., publishers, 361 Broadway, N. Y. 

t#® Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 
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(7189) E. G. A. asks: Please say in what 
number of your paper I can find instructions for mak- 
ing a kite without a tail. A. Valuable illustrated articles 
on the construction and flying of tailless kites will be 
found in Screntiric American, Nos. 20, vol. 55; 12, vol. 
58; 10, vol. 70; 11, vol. 71; 11, vol. 74; 4, vol. 76; also 
SuprLemEenT, Nos, 583, 1018, 1016, 1070. Price 10 
cents each prepaid by mail. 


(7190) W. H. asks: 1. In making the 
eight light dynamo described in SurPLEmENT, No. 600, 
could not the armature core be built of thin disks of iron, 
extending to the shaft, or could the wooden sleeve be re- 
placed by one of brass? A. The armature core may be 
built of disks of the softest sheet iron about one- twentieth 
inch in thickness. These are sometimes perforated for 
ventilation. The disks are to be separated from each 
other by similar disks of thin paper or they may be oxid- 
ized. This prevents eddy currents through core. They 
may be keyed to the shaft or fastened together by bolts. 
No metal other than iron should be used in core, since 
iron alone has magnetic value. 2. Has an alternating 
current P. and N. poles? It seems to me, if the current 
were rapidly reversed, there would be no poles, A. The 
poles reverse two or more times with every revolution of 
the alternating dynamo, and no effort is made to name 
them, 3, What is meant by consequent and salient 
poles? A. Consequent poles are poles formed in the 
length of a magnet, and alternating in sign. In field 
magnets, salient poles are those projecting from the 
main body of the field magnet. 

(7191) D. K. writes: I wish to light a 
6 candle power 9 to 12 volt Jamp for about 4 hours per 
night. I have 6 etorage cells of 5 plates each, plates 6x8 
inches. 1. How many Grove, Bunsen or Daniell bat- 
teries would it take to charge the above? A. Use 15 
Daniell or gravity cells, or 10 Grove or Bunsen. 2. 
Which of the above batteries is the most suitable? A. 
Daniell or gravity. The others both give off corrosive 
vapors and must be kept out of doors or in a box outside 
of a window. 3. Would smaller plates in the storage 
battery be better ? A. If the cells are of any of the stand- 
ard makes, they could be cut down to about half the 
original size. To determine this, remove one pair of 
plates from each ce]] and find the amperes the battery will 
give as compared with full size. Then cut down the 
plates proportionally. 

(7192) J. J. R. asks: 1. What does a 
dry battery consist of ? How is it made up? Give me all 
the facts and what powders to use to bring out the elec- 
tric spark. This must be a dry battery and a small one. 
Give me the cost of its make up. A. There are no dry 
cells, that is, cells containing only dry powders. Theso- 
called dry cells are usually Leclanche cells mm type. They 
are made with a rod or strip of zinc and a plate or cylin- 
der cf carbon. These are immersed in a paste composed 
of a saturated solution of sal ammoniac in water, into 
which plaster of Paris, gelatine, or some other substance 
is stirred till the liquid is held so that it will not ran out 
if the cell is upset. Ina sense it isdry. The cost de- 
pends on size, materials and make-up. It is not possible 
to give figures. See a valuable paper on dry cells in 
Screntiric AMERICAN SUPPLEMENT, No. 1001, 10 cents. 
2. Also give me a few principles of how to deal with 
pyro-electricity of certain minerals possessed with the 
electric heat and form a brush glow spark. A. Phere are 


no minerals which give out electric heat and a glow 
spark with pyro-electricity. Tourmaline, boracite, and 
other minerals may be electrified by heating so as to at- 
tract light bodies to their ends, in a manner similar to 
rubbed sealing wax. Mica will glow in the dark on 
being suddenly split, and a lump of sugar will do the 
same on being crushed or cracked, A piece of card will 
give out sparks on being torn asunder in the dark, See 
8. P. Thompson's ** Lessons in Electricity,” Pp. 77-80. 
8. Also if magnesium wire can be used possessed of heat, 
and can be controiled, A. Magnesium ribbon is burned 
in alamp invented for that purpose, with full control. 
Apply to some dealer in physical apparatus. 


(7198) A. J. C. asks for a recipe for mak- 
ing white metal. A. White metal is made by a num- 
ber of formulas. It depends upon the use to which 
it is to be put. Try the following: Tin, 9 ounces; lead, 2 
ounces; antimony, 1 ounce; bismuth, 2 ounces. 


(7194) R. H. D. asks: How can I fasten 
cloth to brass or zinc? A. Use equal parts of pitch and 
gutta percha melted together and used hot. The follow- 
ing formula has also been recommended for the purpose: 
Gutta percha, 16 parts; pure, anvalcanized rubber, 4 
parts, pitch, 2 parts; shellac, | part; linseed oil, 2 parts. 
Digest the rubber in the linseed oil; melt the gutta 
percha, pitch and shellac and add the digested rubber. 

(7195) E. A. B. says: Please answer the 
following in your query column: In using a Baume hy- 
drometer for acids at 60° F. in a diluted solution of 2or 8 
per cent acid, what is the variation of the hydrometer 
reading when the thermometer reading in the solution 1s 
over 60° up to 80° or 90°, for instance? A. The small 
amount of acid in solution 2 or 3 per cent will change 
the density of the water very little. The density of a 5 |“ 
per cent solution in pure water is 1°83. Hence the 


change of hydrometer reading is practically that which | Combustio gngine. A. 


is produced by change of temperature, and this is very 
little for a change from 60° to 80°. Notas much as 1 
on Baume’s scale. The temperature was not considered 
in making the Baume scale. You can easily determine 
the matter experimentally. Bring your liquid below 60° 
and heat it very slowly, stirring to keep it uniform in 
temperature throughout. Observe both thermometer and 
hydrometer and record the readings of hydrometer for 
temperatures from 60° to 80°, or, in fact, as high as 
you need in your work, You will then have a table of 
corrections for your hydrometer. 


(7196) N. E. 8. asks: Will you please 
publish, in “ Answers to Queries” in Screntiric AMERI- 
CAN, the formula for making the hectograph ? I have 
been a reader of this valuable publication for over three 
years past. I have noticed this formula in one of my 
papers, I think, but, as some of my papers were acci- 
dentally destroyed, I lost the formula. A. Formulas for 
hectograph compositions are given in our SuPPLEMENT 
numbers 438, 1092 and 1110, which we can supply at 10 
cents each. 
eGV——_ ee 


TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at homé and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for ducting the busi 
Address MUNN & ©O., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 
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Burner. See Gas burner. Mydveserhee bux burner. 

Hee ge Regenerative bu 

ring etc. us for, W “Solomin 588,191 
Calculator, ready, C. F.&C. K. Christopher... e812 
Can. See Varnish can. 
Can capping machine, a. B Howard............... SBR, 357 
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Cards pecking CO netgear eeeeeeeses 
pac an play, < epee 

Caral cover, Dobson & Bromiley. én 

Cartridge, a i Th ood caunnseted ded suet 

Case. Bicycle gear case. 

Cash and recorder, T. Carney.............. 
Casket C8 psn yon 

Casket handle holder and od peter, mf ‘A. Yooum: Sasa 
Cemen device, G. A. Watkins... ..... ....cscees 588,58 
Chain bucket, A. VV, b0gcbs oc tncceeeeocces 588, Bil 
Chair. See Folding chair. Rail chair. 

Chamber vessel ment, W. H.& G. M.G. 
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Churn dasher, W. Dulin. ................60sc0nee. seer ee, 40 
Churn motor, tae .---. acboquihesddebeutett aur 
Cigar cutter, > Dns dnwuedatarercpens 47 
Clamp. Rail clamp. Wire clamp. 
Clamp we nyt Ad ne Rr ee 588,401 
Ch . Bee pipe cieaner. Dish cleaner 
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Clothe wringer, W A. Li GSR, 458 
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Current generator, gpect, B. G. Lamme............ 58k,270 
Currycomb, L. Powel 0.00 geneess 


Curtain adjustable. G. G. F. Boaweil.. 
Curtain fixture, T. H. Lloyd. 
Curtain fixture, E. A. Roberta....... du 00s comment 
Cushion. See Pneumatic seat cushion. 

Cutter. See — 5 CUneED. Cigar wrapper cutter. 


I 588,361 
Cycle drivi epechenipes, Ww. i. svengreve, ° . Ses 166 
Cylinder lock, W. H. Taylor. . S88, 198 

ntal engin e atashmens, . W. Ketner.. . ae 
Desk lid support, B. Kipp. beapsiebasteassoboncene See, 2 
Dish cleaner, R. M. ee Si hecsiehvahssouses veesets 588,219 
Door indicator, H. swe § palin as abeeete’ . 8,49 
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Dynamo, motor - rotary transformer, + maltipo- 
Eaves’ trough hanger, D. P. Isham... 658,151 
Electric contact device, D. 8. Shalienberser . 588,188 
Electric currents, method of and epparatas for 
multi le rate meter! for, BE. Oxley.. SE 
Electric furnace, G. De Chalmot. 267 
Hlectrie generators of or motors brush} holder su p- 
port Tor, B. El. SHOE. ..........ccccescevcvesece 558,490 
Electric herb pad, A. Rood 588,479 
Electric lights, carbon Salier for, 0. S. Moss. . 588,233 
Electrical ppparetas. protective appliance for, A. 
DE Sh eh Ansd unos ons 0h0 toesidorenetee ous 588, 206 
Electrical comauctor, J. D. Bishop. . . AV 
Electrolytic apparatus, FE. Baibach, ° Saad . OBS, 5 
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Fabric. See Stiffening fabric. 
Fan attachment, C. KE. Mayo 
Faucet, R. Rowe.. ‘ 
Feed water heater, locomotive, J. B. Barnes... 
‘eed water purifier, A Duff: 

Feeding mechanism, Lamb & 
Fence, combined hedge and wire, . W. Crider et 





Fence post, H. Taylor.. 
Fender. See Car fender. 
Fire engine, electric, G. W. Cox. .............6-.666 
Fire escape, $ Boemmel.......... 
Fire screen H. peer oeeete. 
Flush a tg I, Heek....... . 
Folding chair, , J A. Matthews me 
Folding knife, fork or spoon, F. Praunegger.. e 
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vruite atherer, W. J. Thomas..... .........-.++5.. 588, 197 
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gaseous, 8. ° «. 588,178 
Furnace. See Electric Tarnase. 
Furniture, F. A. Woods...............6.. . 58,208 
Fuse block, H. A. Sinclair..... SRR od 
| Game apperatne, J. R. Brennan. . 588,264 
Gas apparatus, J. Leede. SRR LD 
Gas burner, dry oll, C. H. West. . SBR 
Gas from carbids, generating, EF. F. Mackusick. SRR 
Gas generator, acetylene, PF, Simonson...... . BRE 
Gas heating burners, regulating coutrivance for. 

H. Kikow . 588,227 


Gate. See Hinge ‘roller gate. ‘Railway cattle gate. 
Water wheel cylinder gate. Water wheel reg- 















C!'Heagat, dr ister a 
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hii Sas, SEIT, cs icons. dcsddconescevscesnesccaneet 
Bed fastening, 8. . Gauntlet, W. E. Harioe... 
, M. 8 . 588,442 | Gearing, changeable, L. <, ’ Billings... 

Beer ° Gearing, planetary. W. 8. Rogers.................. 
Bicycle, C. R. . Generator, See Current generator. Gas genera- 
Bicycle, J. C. Ra: R, tor. Steam generator. 
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Bottle stopper, 235 | Harrow, disk, Bissell & Thomson...... 333 
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Box. See Jow Harvester shock binding and ejecting mechanism, 
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Lal ALL BICYCLE STAND (Medical.) Sous for treatment of diseases, 
For Cleaning, Adjusting or Exhibiting Bicycles H. Sane . . 8,488 
Simple, light, durable, and can be folded in Mill. See w indmill 
smalts«pace. Readily adjustable to any make Milling machine, C. E. Van Norman . 58h, 510 
of wheel. All parts of wheel accessible Moulding tits, device for facilitating making and 8 Bs 
Saves back-breaking lnbo “he " sharpening, oss . 
Saves back-breaking lsbor in cleanine Mop holder and sy. G. G. Schroeder 
Mop wringer, W. Manneascaceecone ional 
Price $1.3. Send for circular. Liberal Motor. See ¢ hurn | moelt fot air motor. Water 
disecoen: to dealers. Menufactured by motor 
WALWORTH MFG. CO.. Mowing machine bunc atns attachment, J. M — 
20 Oily t s Doddridge . 
20 Other St., Goston, Mass.. U. S.A Musical box, L. Hoassly...........++.«+.- . RAB 
Nai! machine, wire, E. 8. Morton... SRB, 462 








Nails, machine for making continuous lengths 
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Nat lock, D. C. Benjamin ‘ . 81 
Nut lock, Ka Vear & Gibbs. .............<.««.. . es 
Nut lock, A. Mireault . a 
Oar, M. F. Davis SRR, 220 
Oar lock, Lofberg & Me Intosh 588, 
Ol extracting apparatus, Vauc hey & De Mio- 
mandre aes 29 
Olling device for road rollers, automatic, W. G. 
King eves . 
Operator's seat, F. Bell... 
Ore concentrator, L. M. Waer.. 
Overshoe, A. F. Marsh 
Ownership indicating device, C. F. St 4 
Oyster or clam tongs, automatic, , ee a& 
Stewart SRR 59 
Package filling apparatus, V W. E. Nickerson... SRS, 168 
Pad. See Elect herb pad 
Paper box, J. M. Guilbert SRP 423 
Paper feeding machines, automatic stopping de- 
vice for, G. Leiger 52 
Paper into sheets, machine for c utting, F. Meisel BRS. 23 
Paraffin vessel, M. A. Emerson Sas 4 
Pasting machine, W. B. Howe 58S 434 
Pen extractor, J. R. Adams Sas, 508 
Petroleum burner, H. Kretschmann . 40 
Phosphates, treatment of, G. De Chalmot ee 
Pick, miner's, W Lelso 55,9 
Pipe. See Blowpipe. 
Pipe bending machine, H. E. Fowler 588,223 
“a .< Pipe coupling, A. W. Finlayson 588,411 
SOLD EVERYWHERE.’ Pipe. mac hine for making spiral riveted, L W. in 
Ter ere ee SRR, De 
Shaving Stick, 25 cts. Pipe wrenc h, H. H. Sauer.. SRS AS4 
Piston, B. F. Wilson.. 588, 256 
Pianter, J. D. Schofield : . SRR A86 
Planter, check row, W. L. Beall 588,313 
Planting implement, W. + a . ae | D 
Jersey (ream sitet Soap cts Pneumatic seat cushion, L. *etett om 
- > (F ) » ; Pocketbook or bag frame, C. Hiering 588,353 
Wittiams’ Shaving Soap ( Barbers’), | Popcorn p popper, Tnendsieuasens SRS, ISG 
6 Round Cakes, 1 1b.,4 cts. Exquisite Post » Fence post 
also for toilet. Trial cake for 2c. stamp. Power yd Ad mechanism, B. J. Ross... . 588,481 
Precious metals from their ores, separating. é. - 
-* M. Westman 000csetseceesbecs . 
J2B WILLIAMS CO ‘ Presse. See Printi | press. 
— NBUrF LONS Pressing device, 1. puparen,, 588, 125 
Pressing machine, tailor’ s, A. N. Bresei. . BRIT 
Printing machine, Meisel ac 4 pace SRR 
Printing press, W. ott 588,487 
TWO PATENTS FOR SALE Most! Printing press, flat form rotary, H.& Merriii.. 588,231 
s valua- Pulley block, G Apobien. 5x, 300 
bie mecycle Patents ever known. (ne in ase world wie; Pulley covering, Morse + aie ai Ie a SRR 22 
other, wonder of the world, Acetylene, Sex 173, New York | Pulp grating mac a J.C. Kemp.. SRR HO 
Pump, 8. M. Chase Oy Sir tin taccusesses ceseors mig 
’ . 7 7 . es . iTS. Pump valve spring, at ewson. SRR 456 
TRANSITS AND LEVELING INSTRUMENT Puneh es num bering and oais devive, ticket, 
PLUMBERS’ IRON LEVEL “".s' rng nee 8 
Radiator. w. Te ee 
ae Rail chair, J. i SC. chin enselinps it aiugae 588, 
device Rail clamp, guard, H. EER absicbnierpedpentecvent oa, 
giving Rail, detector, §& H Stupakoff 5RR,5 
riseand Railway cattle gate, W estmoreland & Strange.. : 5BB 
fallof | Railway cattle guard, B. Parker........ 588, 
Price $2.25. Size 12 inch. For book on the level | Railway, eleetric, R. M. Hunter SRS 


« piping. 
Cc. F. RICHARDSON & SON, 
0. Bex 977, ATHO!. MA=S.. U.S.A. 


Railway rail hond, electric, V. E. Hunter. 

Railway signal, Sawyer & Perley oe Se 
Railway switch, G. M. Ervin 
Railway switch operating device, G. M. Patter- 








SUE... coc ceedne ccgouenreanatethensensnccsetest . 4G 
W ater Emer Railway syste m, electric, Claret & Vuilleumier... 588,396 
y Railway system, elec trical, Purv 5n8,176 
Railways. current qadading ‘rail for electric, = 
Tool Grinder | 8 Kee 6 ii tics Me 
Rake cleaner, W. H. Green.. sone | 
Has no pumps, ro valves. No} Receptacle for plastic or other materials. RK. 
piping required to supply it with Cowen oon ~ vee CRBS 
water. Always ready for use. Sim- | Recorder. See 8 recorder. 
plest in construction, » ost efficient | Recording instrument, W. Thomson... ond . Bl 
In operation Reel for dress facings, ribbons, ete., “Eh. 
CR” Send for cataioque and prices Pr ewe + cadeedbtpecesscadecdovedetue 4 
" efrigerator, Giesy. 906s cesses i 
- W. F. & JNO. BARNES CO. Refrigerator car ventilator, E. T. Karl. SRR, 134 
1999 Ruby St., Rockford, Ill. | Regenerative burner, Gordon & Swift..... 588,272 
Register. See Autographic register. Cash reuis- 
és ” | ’ . o— ter 
9 T Registering device, T. J. Houwek................... 588,150 
Queen Bul der $ ransit Rheostat controller, automatic, R. Wilson « 
100 Riveting tool, hand, J. L. Thomeon................ 
Roller. See Land roller. Separating and husk- 


IMPROVED TRANSITS AND LEVELS 


ing roller 





Graduated ent rely on our large divid- Rolling mill feed table, 8. V. Huber................ 5a, 
tng engines. Special award at World's Rotary steam engine, J. Davenport................ 8 1h, 
Fair Ail kinds of Eneineertng, Sar- Rudder, A. Viert. Sea 512 
veying amd _Drat ing Instrumente and Rule and circle marker, combination tape, J. “ 
Mater.ais liluetraced Catalogue Sica capknantieaiiiacus thcsocvevcedtehtbaiall 5a8,129 
mailed free A. if this ad. is mentioned Rule joint, C Riecker SRR 
QUEEN & CO. Ine.. Saccharine puine, agpasetes ‘for defecating, J IB. 
101% | hestuut St., Philedciphia Safe 5 Pack com neee 


Sander, T. F Reilley.. 





4CETYLE NE APPARATUS —A¢ “ETY- = {ag y  — - pemepnaenabenesnnsensesens MILLING MACHINE. 
lene pamper ) Sere rie AMEKICAN SUPPLE- | Saw machine, sweep or shaping, A. Waechter a it saves time, tools, and + TF! will 
amend. Ghee, oF heme @ i tatrations, the most | Seaffolding jack, A. O. Manning soeneteaihd be found a buon in every u 
gosent. simple, or home ma em mmercial apparatus | Seale computing, W. R. Dunn...................... aces the most accurate work. Simple, 
a aanakteiis fer ond coed te ee ee iat ari | Screen. See Fire screen. serviceable. and satisfactory in every way. 
" ~T ay ty fy yt RB pe De Seythe heel and fastener, E. EB. Wilson............ . Waltham Watch Tool Co., Springfield, Mass 
adie ian king ite own acetylene. Contained in| Gaal bottle. C. W. Davidson. 588 
lamp tonb! n " L Seal. . hesdiadnpnchadtbaiwapn ses ery 
Germs ic A a ’ PPLEMENT No. 1057.) Seat See Operator's seat. TH& TIN PLATE INDUSTRY IN THE 
b ' | Seed distributer, W. Taylor..... 588,987 | United States.—An interesting paper. showing the ex- 
| Separating and Reghtne 1 rollers, A. Rosenthal.... 588.184 treordinary development of the tin plate industry in 
Sewing machine, buttonhole, F. F. Raymond, a | ¥3.48 (his country, and the serious competition into which it 
Sewing machine clutch, J. Higham 275 is now entering with the British industry. With 18 illus- 
a Sewing machine thread cutting mechanism, A. trations. Contained in SCIENTIFIC AMERICAN 41033, 
H. Kinder.. howe 548,153 | MENT, Nos. 1 , 1020, 1021. 1O38 ong 1023 
dl Shaft, variable speed cou nter, Reeves & Hood... 588,544 | Price 10 cents each, or 0 cents for the seri ets; 
Every thing you want to know about | Sharpe amit Sat RS OS, eee Teh 198 6 Oh eas Sea newedeniers. 
new 1M? Tow Sa oa Sheet metal working machine, James & Rust... 588.436 
table Tool Encyclopedia. A com- eee ue oF tee —} feeding machine, pa nn DYNAMOS 
slete ool Lis oO 2 De Ds BHUEPOE oe se eecsscvsscceee seecece iy 5 
end Mecbamion of all tide.” fnew | shelf, G. M. 7 sapaatiaaats pe set te Seay For Lighti dP 
somely bound !n cloth, express paid | SPingle, metallic, L. H. Montross............. 588,161 — ns _ rvs 
mm Tee! pt of 7m. Mo ner paid for Ship's port ventilator, D. R. Rose.... see . SHB, Bice ° ba > a | 
geek wii a Mrty oy with Oret or- shoo hora, W. Hi. lewis , ie See Wight - - - 13.00 
cr amounting to 10) or over Fee Pee o. BOOKEL....- 6s 05s 
| Shatter fastener, on Axthelm. sé 
Montgomery & Co. | Shutter fastener, window, ©. F. Moyer..... a MOTORS 
Sieve ash, u W. Hill. * 2 1 Pa ges 6 eB 
ifting machines, cutc bs Saws SP 
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If you are interested, talk to us. 


AMERICAN INJECTOR CO. 
331 Congress Street, W., Detroit, Mich. 


GATES ROCK & 
ORE BREAKER, 
Ore Stamp, 











5% years experience as builders. 


GATES IRON WORKS, 
Dept. C, 660 Elston aun, Chicago, 
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USE OF HOT AIR IN DRYING.—BY E. 


M. Cook, A paper in which the author demonstrates the 
areat economy of the use of hot air over that of steam for 


drying many materials, especially those in lum grain, 
or powder. With 3 illustrations. Contained ~_ EN- 
TIFIC AMERICAN SUPPLEMENT, Nos. 1023 and 1023. 


Price 10 cents each. To be had at this officeand from ull 
newsdealers. 


SCREW-CUTTING DIE HEADS 
SELF-OPENING and ADJUSTABLE. 





vantages over “others.” viz.: Theyare 
smaller, stronger, —— compact. have 4 
to s be clogged by 


ips, are ays reliable, and the Sree 
are right. ’ éve circu 
lar “S A.” Our die he eads are furnished 


in sizes suitable for cutting threads from 
No. IT wire gauge to 6 inches diameter inclusive. 
Creomertric Dritt Co., Westvnce, Cr. 


CHAS CHURCH 
EUROPEAN AGENTS :} w CHILD @ BENEY. Vienna, Austria, 


Eyelet Machines. 


We can furnish the Latest Improved Eyelet Machines 
for making shoe eyelets and special eyelets of ail 
descriptions. We are also builders and designers 
of Special Wireworking Machirery. 


t#™ Send for Circular. 


BLAKE & JOHNSON, 
P.O. Box 7, Warensuny, Co Conn., vu. S.A. 


DORMAN’S _ 
VULGANIZERS 


are used all over the a 











Exclusive nufacturers Steam Ma- 
geinee 4 Rub! r moe, We also ) ae 
outfits 





y Hea 
trom $10 to Ha A Stamp “and Stencil 


Fy} ens io — and -~ 4 — | 


for all 
Die Sink mot rot all we Established isa. 
Printing with complete outfits, 
from a to$ Send for Cat. 

WwW. DOK co, 


rHE J. AN 
121 E. Fayette St., Baltimore, Md., U.S. A. 


Good Taste 


in the selection iy Hardware adds to the pleas- 

selection from ** Sargent’s 
Book of Designs” means that the Dest has 
A co) of this book sent free 


P 
upon application to ARGENT & C©o., 37 Cham- 
bers Street, New York. 


lp oery?T ENP CAG Th CARI > OR 
ACETYLENE GAS AND CARBIDE OF 
Caicium.—All about the new illuminant, its qualities, 
chemistry. pressure of liquefaction, its probabie future, 
exper:ments performed with it. A most valuable series 
of articies, giving in complete form the particulars of 
this subject. Apparatus tor making the gee, ened 
in SCIENTIFIC AMERICAN SUPPLEMEN 99s 
1004. 1007, 1012, 1014, 1015, lois. 1022: 
1035 and 1038, The most recent apparatus of sim- 
ple and more eiaborate type described and filustrated 
in special acetylene Supplement No. 10357. Price 10 
cents each. To be had at this office and from all news- 
dealers, 


WELL DRILLING MACHINERY. 
MANUFACTURED BY 
WILLIAMS BROTHERS, 
ITHACA, N.Y. 
MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, WITH 


STEAM OR HORSE POWER, 
SEND FOR CATALOGUE 
WILUAMS BROS ITHACA.N.Y 








































Can be used either horizontally or verti- 
eally 4 at any angle. That's the great 
oft in the a6 
VAN NORMAN —DUPLEX’’ 
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men in the choice of a career. 


{Aucust 28, 1897. 
ELECTRICITY 


Machine Desigt; Stationary, Locomotive and 
Marine Engineering; pre ay at 
eg get Arebitecture; 


svisna. 31 COU COURSES » Pi 


Oe as tee Toes eens 
= ; Shorthand; English Branches. 
whe 


study 

Fees Moderate, Advance or tastaliments. 

Cireular Free; denn bn te 
Nebools, 














Box 942, Pa. 
MICHIGAN COLLEGE 0 OF MINES 
A State yy fer Pies Cat. Special 
facilities for men Elective sys- 


tem. 45 weeks a year. nN it tuition $150 a year. 
or Catalogues, 
Dr. M E. WADSWORTH, | President, Houghton, Mich. 


WASHINGTON, D. Cn Bliss Building. 


Bliss School of Electricity 


The only institution teaching practical electrical engin- 
eering 


yw Laboratory equipment aio 
open October Ist. on 











CATALOGUES FREE TO ANY ADDRESS 








HOUTS AUTOMATIC TELEPHONE SWITCHES 


Some 4 its _otvpmtages : Ist. It is strictly 
letely 7 aver 


it 
rater to hear, delay. ’ or interrupt conve 
tions. Sth. orm and uninterru 
service at all A of day or night. 
ieee. ch appliance is sold woe fH or 
os of customer, 


Fase atic Felepme circular 4 
tom e w 
e., outy Autom BS. by a ‘ee S 
THE CHICAGO DRAINAGE Fo = 
Description of a great engineering work undertaken to 
we revent the contamination of the city’s water supply. 
ith 6 iNastretions, Comtained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT. No. 17. Price 10 cents. To be 
had at this office and trom oh; newsdealers. 








-| Buy Telephones§ 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
ane mee in cost is little. We guarantee 
act loss ty palend cule, Opc gears” 
tee and instruments are beth ¢ : ood. 
WESTERN TELEPHONE CONSTRUCTION co. 
250-254 South Clinton St., Chicago. 


La M turers of Telephones 
cea ta the United States. 


The Berkefeld House Filter. 


The only EY Filter Removing Typhoid and Cholera 
Tested 








cylinder. 
boiling in oe for one 
ec to the 


reulars an 
Filter Co., o Gea Cedar St., 
Ses Titus. » Article t in Setentifie Amertean, J Tune 4 -— 
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PORTABLE ABLE SINGLE RAIL § SURFACE 
Railway. — Details of construction amd description of 
rolling stock of a new system of ——— railway which 
may be laid upon ground that has received no » tal 
precareties or its reception. With 19 illustrations. 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 10 cents. To be had at this office and from 
all newedealers. 


Experimental Science 


By GEO. M. HOPKINS. 


17th Edition Revised and Enlarged. 








840 pages, 782 fine cuts, substantially and 


beautifully bound. Price in cloth, by mail, 


#4. Half morocco, $5. 

This splendid work is up to the times. 
{t gives young and old something worthy of 
thought. It has influenced thousands of 
It will give 
anyone, young or old. information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 


Send for pe gts ge circular and 
complete table of contents. . . . 


MUNN & CO., Publishers, 


Office of the... 
SCIENTIFIC AMERICAN, 


361 BROADWAY, - NEW YORK. 
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